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Wakefield 
is on 
the march 


Wakefield Industrials —incandescent, fluor- 
escent and mercury— have been tested and 
approved by RLM Standards Institute and 
now carry the RLM label,* “Your basic as- 
surance of high quality”. Write for catalog. 


Labeled wt.ere RLM specs apy 


EQUITABLE SAVES °21,193 
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Equitable’s relamping program is a big one .. . 
31,503 lamps! To make sure Westinghouse lamps 
would meet Equitable’s high standards, Equitable 
made thorough tests . . . they found that Westing- 


“Equitable’s method of 
Group Relamping is a result 
of much study and experi- 
mentation. We found that 





house fluorescent lamps with exclusive “Ultralume’”’™ 


phosphors start bright and maintain their brightness. 
In fact, although Westinghouse fluorescent lamps are 
rated 7500 hours, with Equitable’s minimum on-off 
cycles, the samape average over 13,000 hours . . . and 
the number of failures after two years of burning is 


Westinghouse fluorescent 
lamps provide the long life 
we desire and they surpass 
even the manufacturer’sspec- 
ifications.”’ 

WILLIAM G. BIRKEL, Chief 


Electrician, Equitable Life As- 
surance Society of the United 





States 


about 5 per cent. 

To keep their building at peak lighting efficiency, 
Equitable cleans lighting fixtures every year. By 
group relamping every other year at cleaning time, 


i'd tike the facts about the Westinghouse Group Re- 


the cost of relamping is an amazingly low 6.9¢ per tamping System. Please send them te me by return mail. 


lamp over the cost of cleaning alone. Compared with 


costly, haphazard replacement, Equitable saves $21,- CE TS 
0 enim , = s}. Testing se 
193 every time they group relamp with Westinghouse. asenees _ en See iam et 


Whether your installation has only a hundred .. . or 
thousands of lamps. . . you'll find you can get more 
light at a far lower cost when you group relamp with 
Westinghouse lamps. Cail your local authorized 
Westinghouse Lamp agent today 


sins Westinghouse WW LUQRESCENT LAMPS 


DECEMBER 1958 LA 





Mail to Dept. A-6832, Westinghouse Lamp Division, 


Bloomfield, N. J 
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How a special 
Curtis Lighting 
system saved 
Reynolds Metals 
$50,000... 
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Here is the new home of Reynolds Metals Company, Richmond, Va. It is dra- 
matically placed at the end of a reflecting pool bordered by willow oaks. The 






classic beauty of the building is enhanced by this unusual setting. Architect: 


Skidmore, Owings & Merrill; Consulting Engineer: Ebasco Services, Inc. 






Unique all-aluminum folding grids in 100 sq. tt 






units cut installation time 8,000 man hours... 
provided wall-to-wall illumination with low 
brightness quality 

Installing a lighting system so flexible it can adapt to any internal 
building change without relocation is quite a feat. But when 
that is accomplished at important savings it calls for exceptional 
engineering ingenuity. That’s what Curtis Visioneers achieved 
with a special custom-made aluminum folding grid system 
at Reynolds Metals Company, Richmond, Va. The unique 
folding “packages” made it possible to install 100 sq. ft. of 
lighting at one time. Result: a saving to Reynolds of an estimated 
8,000 man hours, or approximately $50,000. A wall-to-wall 
ceiling of light was created with a beautiful satiny aluminum 
lighting tone of low brightness quality. Over-all ceiling illumina- 
tion solved the problem of how to obtain stationary lighting for 
a 100,000 sq. ft. area, even though wall partitions would be 
moved in the future. Write today for the name and address of the 
Curtis Visioneer in the principal city nearest you. Curtis Light- 
ing, Inc., 6135 West 65th St., Chicago 38, Ill. In Canada: 195 
Wicksteed Ave., Toronto 17, Canada. 
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Large office areas are as effectively illuminated as small areas with a high de- 
gree of visual comfort assured. In this special Curtis grid installation, aluminum 


| e- u FR ¥ é Ss materials were used throughout. Maintenance features of the system include 


ease of relamping, ready access to wiring, simple replacement of ballasts. 


Visioneers in Planned Lighting 














Your Virden Distributor 


offers -\IL = 





A complete line of residential fixtures 


—. lp Beautiful decorative designs, for every type 
home, every lighting need. Recognized for 
their quality workmanship, outstanding light- 
ing efficiency. See them on display at our 
distributor’s showroom, or write for our latest 


catalog. 


linproved commercial fixtures 


Designed to give maximum lighting efficiency, 
fast, easy installation and simplified mainten- 
ance, Virden commercial fixtures are available 
in a wide range of types and sizes. Whatever 
your commercial lighting job, check Virden’s 
fixtures first. They will save you work, time 





and money. ; 


— 


~ Improved industrial fixtures 


ff Ruggedly made for industrial service, engi- 


. neered for maximum efficiency, featuring 
advantages that speed installation, reduce 
maintenance to a minimum... all at a most 
economical cost. For a better looking, more 


) profitable job, specify Virden industrial fixtures. 


par 


Whatever your lighting needs — see your Virden distributor 





in The | first. For the one nearest you, look in the Yellow Pages of 
Yellow Pages } your telephone book under “Lighting.” John C. Virden Co., 


eS ; Dept. TE, 5209 Euclid Avenue, Cleveland 3, Ohio. 


Member Americon Home Lighting Institute 
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Individual treatment in each area of a large- 
scale lighting plan produces both functionally 


effective and esthetically pleasing results at 


Dallas Memorial Auditorium 


or Mow we nt ost ha Lig NATIONAL ENTRY mii 
eduled forthe new Dallas Memorial Auditorium, CLASS T mi 


such as conventions and exhibitions, stage enter 
tainment, basketball and tennis tournaments, 1ic¢ 


shows, circuses and boxing and wrestling matches 


And the lighting was designed to adapt for these asphalt-paved parking lot, lighted to a level of one 
various purposes. footeandle by 1000-watt improved-color mereury 
The memorial Is composed of several structures lamps, is adjacent 


an arena building, a passageway to a theatre build 
ing and a servicemen’s monument. A 1000-car Arena Building 
High glass walls, with a canopy sheltering a 
pedestrian walk around the building, attract atten- 


tion to the brightly lighted interior. Incandescent 


Leslie E. Hamilton, North Texas Section, South downlights are recessed in the canopy to illuminate 
western Region, won first prize with this mstalla the walkway and incandescent floods are mounted 
lion in his Regional contest for My Most Interest on top of the canopy to dramatize the upper por- 
ing Laghting Job. Mr. Hamilton is with George I tion of the building 
Dahl, Architects & Engineers, Dallas, Texas Immediately inside, the arena concourse has the 


appearance of the outer rim of a wheel with rows 
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Exterior — Arena Building. 
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f recessed fluorescent fixtures as spokes. The the saucer are incandescent units, used for flood 
ena room, itself, is the hub of the wheel and lighting a stage 
vund it are more than 1700 feet of fluorescent Over the baleony is a 40-foot wide band with 
ehting in coves on two floors. This also serves as fluorescent luminaires recessed in the ceiling 
k lighting for the signs identifying entrances to These furnish part of the 20 to 30 foot andles ven 
arena room, concessions, rest rooms and exits eral lighting in this area 
Ineandescent units add to the genera! lighting over When the arena is used for boxing or wrestling 
the ramps the center ring of 24 mereury units is lowered to 26 
The arena room is 300 feet in diameter and seats feet above the floor. This provides 150 footeandles 
10.000. Lighting levels of 15 to 30 footeandles are without the help of general lighting. A ring ol 
vided on the main floor from 400-watt improved incandescent cove lights at the edge of the dony 
lor mereury vapor lamps mounted in an acousti is used for esthetic effect 
saucer 70 feet above the floor. Also recessed in Separate rectangular pattern f light are avatl 


Interior — Arena Building 


< Under the saucer 


Over the saucer > 
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Auditorium and stage 
Theatre Building 


able for tennis and basketball, with or without the 


general lighting. Levels of 60 footcandles are pro 
vided for ice shows and circuses, supplemented by 
spots and floods as needed. Light control equip 
ment «s remotely located, in the upper ring over 
looking the arena floor 
Under the arena dome and above the acoustical 
saucer, incandescent units light the ecat-walks used 
for maintenance of the mercury vapor fixtures and 
ove lights 
An exhibit area, located in the basement of th 
building, has general lighting from fluores 
ent fixtures mounted in concentric cireles and 
wheel spoke patterns, to fit the ceiling structure 
Recessed adjustable 


spotlights highlight displays 


in the center area 
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Dallas Memorial Auditorium 





Theatre Building 
There is additional exhibit space in the theatre 
suspended 


building, and lighting here is from 


fluorescent fixtures. Stairs, leading up from this 
area to the theatre lobby are lighted by fluorescent 
coves, with two and three lamps per cove. 

The theatre lobby, with its high curtained win 
dows, faces the arena building. In a two-story sec 
tion, continuous rows of recessed fluorescent units 
are lamped with de luxe warm white lamps. Unde1 
the baleony, square patterns of recessed fixtures 
each provide three lighting levels. In the corners 
of each square are incandescent units connected 
on emergency circuits 

The 1700-seat 
downlights and fluorescent cove lights in the ceil 
ing. The 


dimmer board and can be remotely controlled from 


theatre is lighted by recessed 


downlights are connected to the house 


the orchestra pit, the projection room at the back 
of the theatre, and from the stage lighting control 
board. The downlights and coves can be operated 
independently or together and provide a variety of 
lighting levels. Light ports for stage lighting spot 
lights are built into the first and third rows of ver 
tical ceiling panels, and acoustical wall panels are 
outlined by fluorescent coves which conceal front 
stage lighting spotlights 

Stage lighting equipment is remotely controlled 
using 44 dimmers and 200 circuits. An additional 
2800 amperes of 120-volt supply is available for 
traveling shows with their own stage lighting 

Other lighting in the theatre building includes 
committee rooms with recessed fluorescent fixtures, 


stairways with recessed incandescent downlights 


‘and decorative lighting of planters 
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Measurement of 





Mercury Lamp Current Crest Factor and 
Its Effect on Lumen Maintenance 


A, EARLIER I.E.S. paper by Noel and 


Martt' outlined the effects of high lamp current 
crest factor on the lumen maintenance of general 
lighting mereury lamps. The extensive discussion 
f that paper indicated that others were concerned 
about high crest factor, but not all were in agree 
ment on the crest factor value of existing ballasts 
or on the magnitude of its effect on lumen mainte 
nance. This paper presents accurate and practical 
ways to measure crest factor and more complete 


information on its effect on mercury lamps 


Measurement of Crest Factor 


The wave shape of the current through a met 
cury lamp on a 60-cycle power supply is not ex 
actly sinusoidal but has various degrees of distor 
tion, depending upon the type of ballast used to 
limit the current. The accepted criterion for meas 
uring the amount of distortion is the crest factor, 
which is the ratio of the peak value to the root 
mean-square (RMS) value. The crest factor in 
creases as the wave becomes more peaked. The 
rest factor measurement does not identify the 
xact wave shape, but for wave shapes commonly 
found in mereury lamps it is the most useful meas 
urement that can be made. Since there are many 
ways of measuring crest factor, we felt that a com 
parison of the most promising methods should be 
made to determine accuracy, ease of measurement 
and equipment expense. These are discussed under 


separate headings below 


Method 1 — Magnetic Oscillograph 
With Graphical Analysis 

In this method, a magnetic oscillograph is used 
to reproduce the current wave shape on light-sensi- 
tive paper. The oscillograph galvanometer is con 


A peper presented at the National Technical Conference of the 
Illuminating Engineering Society, August 17-22, 1958, Toronto, Ont 
AUTHORS Large Lamp Department, General Electric Co., Nela 
This paper accepted by the Papers Commit 
Engineering So 


Park Cleveland, Ohi 


tee of |1.E.8. as a Transaction of the Illuminating 
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R. J. SMITH 


nected across a low resistance in series with the 
lamp in order to reproduce the current wave form 
This wave trace is then measured accurately, and 
from these measurements, the root-mean-square 
value is caleulated:; the peak value is measured, 
and the crest factor is obtained by division. The 
accuracy of this method depends upon the purity 
and stability of the resistance used to obtain the 
valvanometer signal, the ability of the oscillograph 
to reproduce the wave shape accurately, and the 
accuracy of measuring the resulting wave shape 

The characteristics of the resistance in series 
with the lamp are very important. It must be non 
inductively wound, and it must not change resist 
ance during measurements. Most laboratory stand 
ard resistors are satisfactory for this purpose. For 
our measurements, a 0.l-ohm, 15-ampere standard 
resistor was used with 400-watt lamps which oper 
ate at about 3.2 amperes and 135 volts 

One of the errors in an oscillograph recording is 
caused by the galvanometer mirror moving in an 
are while the wave shape is reproduced on flat 
paper. This error is small if the deflection from 
center is less than five degrees, but readings must 
be eorrected if greater deflections are used. The 
oscillograph manufacturer will supply the amount 
of correction to be made. On our oscillograph, a 
five-degree deflection from center gave a trace 
height of about one inch, and the recording error 
was about .002 inches. Since this was about our 
measuring error, it could be neglected for this 
trace height. 

Another source of error in a magnetic oscillo- 
graph recording is the frequency response of the 
galvanometer. Galvanometers are available which 
have a flat frequency response from 0-2000 eycles 
or better and draw about 25 milliamperes for one- 
inch deflection, and this is quite adequate for the 
wave forms with which we are concerned. We 
found that peak deflection as a function of input 
voltage (proportional to current) is exceptionally 


linear and stable for this type of galvanometer. 
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PEAK = h max 
RMS = \/47+43+---+he 
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Figure 1. Method of measuring wave shape and calcu- 
lating crest factor. 


Measurement of Wave for Method | 


In order to determine, graphically, the crest fac 
tor of a wave trace, it is necessary to measure the 
wave height at equal intervals shown in Fig. 1 as 
hy, ho, etc. 
have been measured, the RMS value can be calcu 


Once the heights at these equal intervals 


lated according to the formula shown in Fig. 1] 
The crest factor is then determined from the ratio 
of Amax to the RMS caleulated value 

In order to measure the heights /,, Ae, ete. in 
Fig. 1, 
was very convenient 


we found that a special measuring board 
2. The 


horizontal screw on the measuring board moves the 


This is shown in Fig. 


one or more equal 
The height at each 
interval is determined by moving the crosshairs 


magnifier (with crosshairs 


increments across the wave. 


with the vertical screw until the center of the line 
is reached. The height is then read on the dial 
micrometer. 

In order to check the accuracy of this method, 
the crest factor of a 60-cycle pure sine wave supply 
was determined for waves with peak heights rang- 
ing from 0.4 inch to 1.5 inches from center. The 


trace of a complete cycle was about 2.5 inches long, 





Figure 2. Board for measuring wave trace to determine 
crest factor. 
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and the value of each increment Ax in Fig. 1 was 
about so Of the eyele length. The crest factors of 
seven separate wave traces were determined, and 
the maximum difference from that of a pure sine 
We concluded that this 
method was sufficiently accurate for our purposes. 

The aecuracy of the calculated RMS value in 
however, 


wave was 0.5 per cent. 


creases with the number of increments; 
the work involved also increases. In order to see 
how the accuracy changed as the number of incre 
ments changed, two complete half cycles were 
measured with different increments in a trace in 
which one cycle was about 2.5 inches long. The 
results of these measurements are shown in Fig. 3 
For a sine wave, it was found that only 10 inere- 
ments for the entire cycle were necessary to be 
within 1 per cent of the 60-increment value. How- 
ever, for a nore peaked wave with a crest factor of 
about 2.0, it would be necessary to have no fewer 
than 20 increments. Hence, the number of inere 
ments necessary depends on the wave shape being 
measured and the accuracy desired. For most lamp 
current measurements the number of increments 
needed will be between 10 and 20. With this rela- 
tively few number of increments, the amount of 
labor needed to determine crest factor is within 
practical limits 

The above graphical method has the advantages 
of independence of meters, and accuracy in the 1 
per cent range, which compares favorably with 
Also, this method records a perma- 
nent trace of current wave shape. The disadvan- 
tages of this method are the cost of the magnetic 
oscillograph and the need for a reasonably accurate 
measuring board. The method also is somewhat 
time-consuming, since 30 to 45 minutes are re- 


food meters 


quired to measure the crest factor of each wave 
trace. However, because this method is very accu- 
rate, we believe it should be used as a standard. 


; 


—E 
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CREST FACTOR=1.41 
10 20 30 60 


NUMBER OF INCREMENTS 


Figure 3. Error of calculated crest factor as a function 
of the number of increments used in measuring. 


ERROR— % DIFFERENCE 
FROM 60 INCREMENT VALUE 
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Method 2 — Magnetic Oscillograph 
With RMS Ammeter 

With the galvanometer of the magnetic oscillo- 
vraph connected across the resistance described in 
Method 
brated on a pure sine wave so that peak deflection 


1 above, the galvanometer can be cali 
in amperes is determined. The wave shape in ques 
tion can then be recorded and the peak height can 
l 
2. If, while the trace is being taken, an accurate 
ammeter is used to read the RMS current, the ratio 
of peak to RMS can readily be determined. A set 
of four separate readings were taken, comparing 
Method 1 with this method, and there comparisons 


e measured on the measuring board shown in Fig. 


are shown in Table I. 

The maximum difference the graphical 
method was found to be 2 per cent. Part of this 
error could be in Method 1, which was assumed 


from 


correct for comparison purposes 

The advantage of this method over the first is 
that it is much faster, and the accuracy obtained 
should be quite acceptable for nearly all purposes 
However, the equipment required is the same as in 
the first method, and so, for laboratories which do 
not have a magnetic oscillograph, this may still be 


too e@ xpensive. 


Method 3 — Peak-Reading 
Voltmeter and RMS Ammeter 


A peak-reading voltmeter can be used to obtain 
a signal proportional to the peak current from a 
resistance in series with a lamp, and an ammeter 
can be used to measure the RMS value. In order 
to determine the stability of the peak-reading 
meter, it was calibrated on an approximate sine 
wave four separate times after warming up for 30 
minutes before each run. We found that in these 
four runs, the difference between these values and 
the values obtained by Method 1 varied as much as 
7 per cent. Experience by others in fluorescent 
lamp work indicates less error by this method. The 
reason for this is not due to the difference in lamp 
types but more likely to the different instruments 
used. We 


used for only approximate measurements, and that 


concluded that this method should be 


the values obtained from such an instrument should 
he compared frequently with Methods 1 and 2 


Method 4— Oscilloscope and RMS Ammeter 


An oscilloscope can be used in the same manner 
as the peak-reading voltmeter in Method 3, that is, 
to determine the peak height (calibrated in am 
peres) of a current wave whose RMS value is meas- 
ured by an ammeter. This is probably the most 


common method used, and its accuracy depends 
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TABLE | — Comparison of Crest Factor Obtained 
by Methods | and 2. 


Method | Method 2 Per Cent 
Crest Factor Crest Factor Difference 
1414 1414 TAD 
1.417 1.416 0.1 
1414 1.42 +09 
1.418 1.429 + 0.8 
1.421 1.439 1.2 
2.076 oso L-O.6 
1.989 ous ‘oO 
, ORS 2.072 0 
1.949 1.960 +0.6 


largely on the stability and linearity of the oseillo 
We found an error of about 3 per cent 
with a medium-priced oscilloscope. Most of this 
error is due to the instability of the instrument 


scope used 


and to the inability to read the trace height accu 
rately. We do not regard this method as being 
accurate enough for a standard, vet it seems to be 
acceptable for many requirements and has the 
further advantage that the wave shape can be seen 
immediately. Because of the wide variations in 
oscilloscope quality, we believe that values of crest 
factor obtained by this method should be checked 


against Methods 1 or 2 when readings are critical 


Repeatability of Lamp-Ballast Combinations 


Assuming that an accurate measuring method is 
available for determining crest factor, the question 
is asked, “Will the lamp-ballast combination repeat 
wave shapes?” A number of repeat tests were made 
with various conditions on a stabilized-type ballast 
using Method 1 to measure crest factor. Fig. 4a 
shows crest factor as a function of line voltage for 
various lamp voltages, and Fig. 4b shows erest fae 
tor as a function of lamp voltage for various line 
voltages. From these figures, it is evident that once 
the variables of line and lamp voltage are taken 
into account, crest factor values can be repeated 
very accurately. Ballasts should be rated at center 
values of lamp and line voltage. If center values 


CREST FACTOR 





120 130 140 150 
LAMP VOLTS 


oo 6 sé 
LINE VOLTS 


Figure 4. Crest factor as a function of lamp and line 
voltage for a particular 400-watt ballast. 
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are not used, corrections can be made from curves 
similar to those in Fig. 4. 


Effect of Current Crest Factor 
On Lumen Maintenance 

With a reliable crest factor measurement method 
available, a mean lumen vs. crest factor function 
could be defined. In designing a suitable test, the 
problem was to choose between the many parame- 
ters available. Both stabilized and non-stabilized 
ballasts are available with various current crest 
factors and wave shapes. These are used with lamps 
of varying lamp voltage, and in a variety of fix- 
tures which burn lamps horizontally or vertically. 
Other possible variables include the hours-per-start 
and ambient conditions. The number of possible 
combinations of available ballast, fixture, lamp, 
and ambient conditions necessitated that some 
specific choices be made. 

For reference and control purposes, one of the 
ballasts used was of the non-stabilized type used on 
standard life test racks. The main series were four 
stabilized ballasts of commercial design covering a 
crest factor range from about 1.4 to 2.0. Both ver- 
tical-burning industrial fixtures and _ horizontal- 
burning street lighting fixtures were used. 400- 
watt, quartz are tube, clear mercury lamps were 
chosen so that one-third of the lamps were near the 
high limit of lamp voltage (about 147 volts), one- 
third at the center (about 135 volts), and one-third 
near the low limit (about 124 volts). The combi- 
nation of this lamp voltage variation with the bal- 
last variation spreads the resultant current crest 
factors throughout the range being examined. One 
high-, one normal-, and one low-voltage lamp was 
burned on each combination of five ballasts and two 
fixtures. All lamps were burned on a ten-hour-per- 
start cycle indoors, with controlled supply voltage. 
After an initial 100-hour seasoning, the lamps were 
distributed among the test legs according to lamp 
voltage. 

The current crest factor for each lamp was meas- 
ured by Method 1, previously described. At the 
time of measurement, each lamp was operating on 
the particular ballast and in the particular fixture 
in which it was burned for the maintenance test. 
Fig. 5 shows typical wave shapes for the five ballast 
types used in this test. It is possible that ballasts 
giving the same crest factor but with greatly differ- 
ent wave shapes might give results differing from 
those in this test. Because these wave shapes are 
typical of the ones obtained with commercial bal- 
lasts, the results of the test should be representa- 
tive of the results obtained in service. 

Lamps were removed from test for periodic pho- 
tometry and each lamp returned to the same burn- 
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Figure 5. Typical wave shapes of ballasts tested. 


ing position. Photometry data were integrated 
over 6000 burning hours to obtain mean lumens on 
each lamp. These were expressed as a percentage 
of initial (100-hour) lumens for convenience in the 
analysis of the maintenance of light output. 

The lumen maintenance data were checked for 
correlation with lamp voltage, ballast type, fixture 
type, and current crest factor. The correlation be- 
tween lamp voltage and crest factor was similar to 
that already shown in Fig. 4. There was no cor- 
relation between lamp voltage and lumen mainte- 
nance other than that due to the change in crest 
factor. The data on the lead-lag ballast were equiv- 
alent to that on the stabilized ballasts at similar 
erest factors. Definite differences were noted be- 
tween fixtures, and with varying current crest 
factors. 

Maintenance results from the lamps burned 
horizontally in street lighting fixtures are shown in 
Fig. 6 as a function of current crest factor. This 
indicates 88 per cent mean lumens at a crest factor 
of about 1.5. Fig. 7 shows this same curve adjusted 
percentage-wise to a value of 85 per cent mean 
lumens at a crest factor of about 1.5 to bring it in 
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Figure 6. Per cent mean lumens for 6000 burning 
hours as a function of crest factor for horizontal opera- 
tion of the H400-El lamp. 
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Figure 7. Per cent mean lumens for 6000 burning 


hours as a function of crest factor for horizontal opera- 
tion adjusted for average lamps. 





line with average lamps. This latter curve is the 
one we would consider representative of average 
lamps in street lighting service at ten hours-per- 
start 

Maintenance results from lamps burned verti- 
eally in industrial fixtures are shown in Fig. 8. 
This indicates 87 per cent mean Jumens at a crest 
factor of about 1.5. Average lamps show a per cent 
mean lumen value of approximately 78 per cent 
when burned in industrial fixtures at five hours- 
per-start. The higher results in this test are pri- 
marily due to the longer burning cycle. Fig. 9 
shows the curve adjusted to the 78 per cent level. 
This adjustment was made in proportion to per 
cent mantenance ; that is, all points are 78/87 of the 
corresponding points of Fig. 8. It would, of course, 
be possible to adjust the curve in proportion to 
per cent depreciation, that is, all points would be 
below 100 per cent by (100—78) /(100—87) of the 
corresponding points in Fig. 8. Fig. 10 shows the 
results of both these methods and indicates an area 
of uncertainty due only to the transfer method 
Further testing at five hours-per-start will distin- 
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Figure 9. Per cent mean lumens for 6000 burning 
hours as a function of crest factor for vertical operation 
adjusted for average lamps. 
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Figure 8. Per cent mean lumens for 6000 burning 
hours as a function of crest factor for vertical operation 
of the H400-El lamp. 


guish between these curves. The curve represent- 
ing average lamps in vertical-burning industrial 
service at five hours-per-start should fall in this 


area 


Evaluation on a Cost-of-Light Basis 


The maintenance vs. crest factor functions shown 
in Figs. 7 and 9 can be used to compare the cost-of- 
light for ballasts differing only in crest factor. 
Cost-of-light for any installation is inversely pro- 
portional to the mean lumens. If one were to 
change to a lower crest factor ballast such that 

from Figs. 7 or 9 
were obtained, then the total cost-of light would be 
reduced by 5 per cent. Such a reduction in total 
eost-of-light could justify a much greater change in 
ballast cost, since the ballast cost is only a small 


5 per cent greater mean lumens 


part of the total lighting cost 

Comparisons between stabilized and non-stabil- 
ized ballasts involve more than just the effect of 
erest factor on lumen maintenance. The curves in 
Figs. 7 and 9 ean still be used to determine the 
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Figure 10. Per cent mean lumens for 6000 burning 
hours as a function of crest factor for vertical operation 
adjusted by per cent maintenance and depreciation. 
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difference in mean lumens, but additionally, allow- 
ances must be made for differences in ballast price, 
ease of installation, and the value of increased 
stability with varying line voltage 


Summary 


This paper shows that for measuring crest factor, 
Method 1 has the accuracy of a good instrument, 
about 1 per cent, and should be used as a standard. 
Method 2 can be used where an accuracy of about 
2 per cent is needed, and Methods 3 and 4 can be 
used for rough checking. Curves are given which 
show the method of adjusting readings to the cen- 
ter line, and lamp voltage that is required for a 
ballast rating. 

Mean lumen vs. crest factor functions are shown 
for horizontal and vertical operation of average 
lamps over a crest factor range of 1.4 to 2.0. The 
effect 
indicated. 


of higher crest factors on cost-of-light is 
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DISCUSSION 


Hvermstap:* I wish to thank the authors for the 
The method they 


H. U. 
opportunity of discussing their paper. 
have outlined for obtaining crest factor is very complete 
and, as shown, provides excellent results. My objection to 
it is that it is very time consuming. 

We have been using a method similar to that outlined in 
Method 4 of the paper. Referring to Fig. A, our procedure 
is as follows: 

With the TPDT switch in 
wound resistor, R, 


A position, the voltage across 
the non-inductively (voltage drop less 
than 2 per cent of lamp operating voltage) in series with 
the lamp and ammeter is applied to the vertical deflecting 
plates of an oscilloscope. The vertical deflection is adjusted 
to an “arbitrarily predetermined magnitude.” The RMS 
current through the lamp, ammeter, resistor circuit is 
recorded 

With the TPDT switch in B position, the resistor, R, and 
ammeter are connected to a low voltage transformer and 
variac supplied by a constant voltage transformer with 
harmonie filter. This is the RMS reference source. The sup 
ply voltage is adjusted so that the vertical deflection is the 
same as when the TPDT switch was in the A position. The 
RMS current is recorded. This current is multiplied by 
1.414 and divided by the RMS current in the A position to 
determine lamp current crest factor. This technique pro 
vides continucus calibration of the oscilloscope. 


Another refinement employed discards the normal lined 
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Figure A. Crest factor measurement. 


transparent scope face. Instead, two pieces of transparent 
tape are applied horizontally directly to the face of the 
cathode ray tube, equi-distant above and below the vertical 
reference point. The “inboard” edges of the transparent 
tape form the previously mentioned “arbitrarily predeter- 
mined magnitude” for vertical deflection. This procedure 
educes parallax materially. 

Adjustment of vertical deflection magnitude is simplified 
if the horizontal deflection amplitude is reduced to zero. 
Then, a single vertical line is being manipulated and essen- 
tially the top and bottom points of the line are made to be 
coincident with lines on the face of the cathode ray tubes. 
This is much easier to view accurately than a “spread” 
waveform. Of course, the waveform can be spread at any 
time for observation and analysis. 

The oscilloscope power is supplied by a constant voltage 
transformer with harmonic filter. This combination of tech 
niques combine to a total significant improvement because, 
as the “Most of this error [they find 3 per 
cent error with Method 4] is due to the instability of the 
instrument and the inability to read trace height accu 


authors state, 


rately.” 

We have found the above system to be accurate and re- 
producible and a convenient tool for making tests as design 
changes are being made. 

Many questions concerning the effect of high and low 
voltage lamps, stabilized and non-stabilized ballast, having 
the same current crest factor for both vertical and horizon- 
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Figure B. Schematic diagram for constant wattage 
mercury vapor lamp ballast. 
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TABLE I — Typical Operating Characteristics for a Nominal Lamp Operating Vertically Base-Up and Horizontally. 


INPUT 
Power 
Voltage Current Watts Factor 
Lamp in 100 4.71 458 97 
Vertical 115 4.25 463 94.6 
Operation 130 4.10 470 aa.2 
Lamp in 100 4.65 452 97 
Horizontal 115 4.12 458 96.8 
Operation 130 4.00 459 aa? 
Voltage Current Watts 
Open 100 2.20 35 
Cirenit 115 2.34 40 
Condition 130 2.50 40 
Striking voltage measured with 30.000 ohm lead on transformer to 


tal operation and their effect on lumen maintenance have 
been answered by this paper. However, in the last para 
graph before the summary, the authors state that “Compari 
sons between stabilized and non-stabilized ballasts involve 
more than just the effect of crest factor on lumen mainte 
nanee.” This would imply that a stabilized ballast will 
have a crest factor more detrimental to lumen maintenance 
than a non-stabilized ballast. This is not necessarily so. 

Fig. 7 for horizontal burning lamps shows per cent mean 
lumens to be virtually flat out to the crest factor of 1.65 
Constant wattage ballasts are commercially available today 
with a typical crest factor of 1.6 (see Table I) for a hori 
zontal burning lamp. 

Fig. 9 for vertical burning lamps shows per cent mean 
lumens to be essentially flat out to a crest factor of 1.55. 
Constant wattage ballasts having a crest factor of 1.5 for 
vertical operation is shown in Table I of this discussion. 

A schematic diagram of a constant wattage ballast having 
these characteristics is shown in Fig. B. C, is used to 
resonate the high reactance transformer at three times line 
frequency or 180 ecyeles under no load conditions. This 
provides a means of increasing the secondary voltage to 
insure adequate starting for cold weather operation. Once 
the lamp has ignited, C, is placed in series with the lamp, 
transformer secondary, and bucking coil, and after the lamp 
has come up to full operating condition, the circuit operates 
at near resonance to provide practically unity primary 
power factor. The bucking coil reduces, materially, the 
peak currents through the lamp that cause high crest factor. 
It is apparent from this data that there are constant wat 
tage ballasts which do not sacrifice lumen maintenance by 
the standards that have been set up by the authors. 

With constant improvement in materials, it is coneeivable, 
today, that ballasts could operate lamps by circuits that 
would provide substantially a square wave. With improve 
ments in semi-conductors, there is a possibility of even pro 
viding d-e operation for lamps. I wonder if the authors 
would care to comment on the possible effect of a square 
wave and effects of J-e operation on high pressure mercury 


vapor lamps 


J. E. HAYMAKER There are many inter-related variables 
in the lamp, ballast and fixture that affeet lumen mainte 
nance, light output and life. The authors of this paper have 
done an exeellent job of defining and measuring one of 
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OUTPUT 
Current Watts 
Current Watts Voltage Crest Factor Loss 
3.25 408 133 1.42 50 
3.27 412 133 1.48 51 
3.30 415 133 1.59 55 
3.16 400 134 1.35 52 
3.25 404 13 1.57 54 
3.25 408 134 1.71 51 
Striking 
Voltage 
310 
330 
305 


simulate the effect of lamp starting probe. 


these variables. They are to be congratulated on their origi 
nal contribution in the measurement of current crest factor. 

As a ballast designer, I am very interested in data such 
as presented in the section of the paper on lumen mainte 
nance. In order to put current crest factor in its proper 
perspective as far as lumen maintenance is concerned, | 
would like to know how other variables affect lumen main 
tenance. Some of the other factors which might affect 
lumen maintenance are: lamp position, hours-per-start, 
warm-up time, high or low lamp wattage, high or low RMS 
lamp current, fixtures, ambient temperature, starting cur 
rent, lamp design and current wave shape. 

Most of these other factors were acknowledged by the 
authors in the paper. A look at data taken from Figs. 7, 9 
and 10 indicates the differences due to position, hours-per 
start, and crest factor in this series of tests. At 1.5 crest 
factor, there is a 7 per cent increase in mean lumens in the 
horizontal position compared to the vertical position. There 
is a 9 per cent increase in mean lumens with 10 hours-per 
start than expected with 5 hours per start. There is a 5 per 
cent decrease in mean lumens when the crest factor changes 
from 1.5 to 1.9 in the horizontal position. There is a 13 per 
eent decrease in mean lumens when the crest factor changes 
from 1.5 to 1.9 in the vertical position. 

It would be interesting to have a composite picture of the 
major influences on lumen maintenance and the degree to 
which each factor influences lumen maintenance. 

I would like to ask two questions on the material in the 
paper: (1) Were test ballasts adjusted to deliver 400 watts 
to the lamps or did wattage vary with position and lamp 
voltage? (2) What method was used to determine points 


on curve of Figs. 6 and 8? 


M. E. Rosertson:* This paper does an excellent job of 
defining crest factor and its measurement as well as pre 
senting a complete story of the effect of crest factor on 
lumen maintenance. The authors have worked hard and 
their labors have eulminated in a paper worthy of great 
praise. I am grateful for the opportunity to discuss this 
paper. 

The first part of the paper dealt with the measurement 
of crest factor. Here, the authors did an exceptionally 
thorough job and established two points which could well 
hecome industry standards. These are: 

(1) A standardized method of measuring crest factor. 

(2) A standard definition for establishing a crest factor 
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rating, “measure at nominal line voltage on a nominal 
lamp.” 

Referring to Figs. 4a and 4b, the authors used a line volt 
age range of from 100 to 120 volts. On commercially avail 
able ballasts, this range is 100 to 130 volts. This should be 
kept in mind, although the effect in their final results should 
be negligible. 

The authors have told me that the non-regulated type 
ballast used was of a lag type having an open circuit volt 
age of 220 volts. A ballast of this type will deliver less 
wattage to both high and low are voltage lamps than to 
nominal are voltage lamps. Ballasts having an open circuit 
voltage of 300 volts will deliver more wattage to the lamp 
as the are voltage increases. Since the lag ballast used 
would be operating the high and low are voltage lamps at 
lower wattages, there should be less are tube blackening and 
better lumen maintenance by the test procedure used. Had a 
300-volt open circuit lag ballast been used, this point on 
the curve would have been slightly lower. 

The paper does an excellent job of comparing the effect 
of crest factor on lumen maintenance for constant wattage 
or regulated ballasts. It can be used to evaluate regulated 
ballasts having different crest factors. It should never be 
used to compare a non-regulated to a regulated ballast. The 
authors checked only for lamp condition under standard 
ized test conditions. They did not make measurements 


comparable to light on the street. A constant wattage 


ballast having a poor crest factor could very well maintain 
more light on the street over the life of the lamp. The 
reason is as follows: The are tube voltage of a mercury 
lamp increases over its life. With 300-volt open circuit 
ballasts, more wattage is delivered to the lamp as the are 
voltage goes up. This means an increase in light with an 
increase in are voltage. A lag ballast produces two-thirds 
of one per cent increase in light output for each one volt 
increase in are voltage. A constant wattage ballast produces 
one per cent increase in light for each one volt increase in 
are voltage. At this rate, the regulated ballast gains one 
per cent in light output over the lag ballasts for each three 
volts increase in are voltage over the life of the lamp. If 
the ure voltage increases three volts over a period of 6000 
hours, then a regulated ballast having a crest factor of 1.75 
would produce the same lumen maintenance as a lag type 
ballast having a crest factor of 1.4 (refer to Fig. 7 

The point of my remarks is to emphasize that this is an 
excellent discussion of constant wattage ballasts. This 
paper, however, cannot be used to compare conventional lag 
type ballasts with constant wattage ballasts. 


H. A. Breepinc:* Since mercury lamps, as used in street 
lighting, are usually operated in the horizontal position I 
think the information presented by Messrs. Martt and Smith 
will be received by the street lighting industry as weleome 
information. This is especially true since their results indi 
eate that lumen maintenance of horizontally operated lamps 
is considerably less affected by crest factor than is the 
lumen maintenance of lamps operated in the vertical posi 
tion. This information should further promote the use of 
stabilized ballasts in the future, especia!ly where line volt 
age variation problems predominate or are likely to pre 
dominate on the system under study. 

I am one of those who believe that the industry should 
sell “lighting” or perhaps “visibility” as opposed to merely 
“operation of lamps and lighting equipment.” And, there 
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fore, I agree with the authors, that many other factors than 
“just the effect of crest factors on lumen maintenance” 
must be considered in making a comparison between stabil- 
ized and non-stabilized type ballasts. The information pre- 
sented in this paper brings us a step closer to being able 
to evaluate properly the use of a given type of ballast on a 
given distribution system. 

Another important factor which would be of assistance in 
such an evaluation and on which little lamp life perform- 
ance data is available is the effect of line voltages different 
from ballast primary voltage ratings. Or perhaps what we 
sheuld really know is something about the effects of operat- 
ing lamps at other than rated watts with information, for 
example, such as has been made available for incandescent 
filament type lamps. 

Going back to the paper, in studying the data in detail, 
it is noticed that there is a rather wide spread to the data 
especially that shown in Fig. 8. Would the fact that “limit 
lamps” predominate in the test account for this somewhat 
wide scattering’ It would seem that the data for the aver- 
age lamp might have even more significance than the data 
for performance of lamps at the limit of manufacturing tol 
erance in voltage, since there will usually be many more 
lamps near the average voltage rating than at the extremes 
on any given circuit. 

In the beginning of the paper, the authors have discussed 
and presented various methods of measuring current crest 
factor. A variation of their Method 4 which we find useful 
in our laboratory consists in reading the crest value of a 
sine wave on a cathode ray oscilloscope of good quality at 
the same RMS value of current as the ballast delivers to the 
lamp. The crest value of this sine wave is then compared 
with the crest value of the current wave delivered by the 
ballast under test and the ratio of the crests x 1.41 is 
taken as the current crest factor. To produce a permanent 
record, and reduce the chance of errors in reading, we have 
found it convenient to photograph both waves. With care 
we have found that we can repeat our measurements to 
within approximately one per cent using the above proce 
dure if the same lamp is used in the same position on sue 
cessive tests. In other words, the lamp and lamp position 
are important which implies the need for use of a standard 
lamp in making comparisons between ballast performance. 


Merie E. Kecx:* In an investigation to determine the 
reason for a variation in lumen maintenance between lamps 
operated on different control circuitry, I believe that at 
least the following points are suspect: 

(1) Lamp wattage during operation; 

(2) Open cireuit voltage, crest and shape; 

(3) Operating current wave shape ; 

(4) Crest current and time relationship during starting. 

The authors have chosen four commercially available bal 
lasts and one design which they use on their life test racks. 
The paper gives no indication that all the above factors 
were considered and that adequate investigation was made 
to insure that the only variable during the test was operat 
ing current wave shape. Let’s look at each of these in turn: 

(1) Wattage — The authors state that the range in crest 
factors was obtained by a choice in lamp voltage variation 
and ballast variation. I assume that line voltage was con- 
stant but I am not certain. It is certain that if constant 
line voltage is applied to a stabilized type ballast and if 
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lamps with different arc voltages are connected to it, that 
the lamp wattage will vary quite considerably. This varia 
tion can be expected to be as much as from 375 watts for a 
126-volt lamp to 438 watts for a 147-volt lamp. I feel cer 
that this under and over wattage operation will affect 


tain i 
lumen maintenance 

st and Shape One ballast 
and may have been an indoor 
The stabil 


have had 300 or more volts crest 


used was a two-lamp typ« 


type with approximately 220 volts open cireuit 
ized type ballast may wel 
eirenit and widely varying open circuit voltage 


on open : 


wave shapes. Considerable variation in both the crest 


value and shape occurs in the different stabilized ballast cir 
cuits now on the market. These variations in starting occur 
ring each 10 hours could well be an important factor in the 


lumen maintenance 


3) Operating Current Wa Shar This is the factor 
considered in this paper 


4) Crest Current and Time Relationship during Start 


ing Variations in lamp current RMS values, crest factor 
and time of warm-up between commercia! ballast designs 
luring starting and the warm-up period varies considerably. 
The probable sources of variation may be the current wave 
shape during warm-up and the duration of this warm-up 


time. There is no direct correlation between starting cur- 





rent wave shape and operating current wave shape 

The authors are requested to comment on the test pro 
ecedur nd to determine tl ‘ffect of these variables on 
their results 

From an analysis of the data presented in Figs. 6, 7, 8 
und 9, several pertinent conclusions and questions can be 
set fort 

x) 7 n maintenance varies more as a result of burn 
ng hours r start at a crest factor of 1.4 than it does from 

va 14 to 19 in st factor with the lamps 
burned horizontally 

(t From these data, lumen maintenance is not ffected 
as much by crest factor when the lamps are burned horizon 
tally as they are when | d vertically. Can the authors 
offer any explanation for this? Lamps operated vertically 
warm up more slowly than those operated horizontally 
which offers the possibility that the real difference lies in 
tl current iriations ing tl starting and warm-up 


licates an uncertainty as to the method of 


adjustment from 10 hours-per-start to 5 hours-per-start. If 
further tests at 5 hours-per-start indicate that the lower 
curve 1s fo ved, it would then follow that high crest fae 
tors have a much more severe effect at fewer hours-per-start. 
This appears to conflict with the authors’ original premise 
that operating current crest factor is the cause of reduced 


lumen maintenance rather than some condition during start 
ing which occurs from the same circuitry that, in this in 
tance, produces a high operating current crest factor. 

I must conclude that these data, while most interesting, 
still do not answer the basic question, “What factors in 


ballast circuitry are the most important as regards their 


effect o1 mp lumen depreciation?” I feel it is incorrect to 
conclude from this paper that the way to judge the quality 
of a stal } st circuit is to measure operation cur 


rent crest factor and disregard the other factors. 


We built, over two years ago, a number of specially con- 
structed ballasts using the sae basic circuitry to produce 
an operating current crest factor of 1.7, 2.0 and 2.2. Lamp 
life and lumen maintenance tests on these ballasts by our 
Lamp D ym indicate no significant change in life or 
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lumen maintenance due to these crest factors. These data 


would have been presented at the Conference except for the 
fact that a major change in cathode design recently made 
them obsolete. These tests are now being resumed with the 
new cathode construction and from these tests, I must con 
clude that more data and better control of the variables 
during starting are required before any conclusion can be 


drawn. 


M. C. Unetert:* The work on methods of measuring crest 
factor accurately is indeed interesting and would prove 
valuable if it is found necessary to establish a crest factor 
limit for mercury lamp ballasts at some future date 

With regard to the crest factor vs. per cent mean lumens 
data, the number of lamps tested, especially in the high 
erest factor range is very limited, and the points so scat 
tered as to leave some doubt as to just where a curve should 
be drawn. 

Referring to Fig. 6, we might present some additional 
limited data which may help add to the picture at 2.0 crest 
factor, the lamps burning in the horizontal position with 
crest factor measured by Method 4 — Oscilloseope and RMS 
Ammeter. These results show 92 per cent and 84 per cent 
mean lumens for two lamps tested to 6000 hours and an 
anticipated 90 per cent based on three lamps tested to 4200 
hours, still operating at 90 per cent of initial output. At 
present, we cannot explain the relatively good performance 
of these lamps except to assume that exceptionally good 
lamps were selected by the luck of the draw It might be 
noted that Fig. 6 shows a lamp at 2.05 crest factor, which 
is equivalent to a lamp at 1.42 
It is quite evident that the sum total of data available 


is very limited at this time, and it is hoped that more will 
. ' 





be obtained in the future in order to determine whet 
ballast crest factor has any appreciable effect upon mereury 


lamp operation 


J. M. Harris:** Crest factor plays an important part i 
Exces 


sive crest factors have been shown to produce deleterious 


letermining the operation of a mercury vapor lamp 


effects upon the lamp. Of great importance is the method 
yf measurement. Many times in the discussion of crest fac 
tor, its absolute value has often been a questionable factor, 
the reason being the method of measurement. The four 
methods outlined by the authors point out carefully and 


accurately the advantages and disadvantages of each meth 
J g 


first 


od. It has been our experience, however, that the 
method, the magnetic oscillograph with graphical analysis, 
is the most reliable and repeatable. Since only one piece of 
equipment is involved whose only function is to record the 
wave shape accurately, the probability of error is minimized 
While the other methods may be desirable for some special 
or economic reason, the magnetic oscillograph with graphical 
analysis method is in our opinion the ‘best for a standard 
and is not difficult to use for all occasions where crest factor 
measurements are required. 

For some time there has been evidence that high crest 
factors were undesirable. Limits of various magnitudes 
have been set on various parameters of are discharge de 
vices. Fluorescent lamps have a very definite limit set in 
ASA on operating current crest factor and some limitation 


on open circuit voltage crest factor. Have your studies in 
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dicated any adverse effects on lamp life or maintenance on 
ballasts which have high open circuit crest factors? We 
have definite mercury vapor experience that indicates the 
need for such limits. The data in this paper clearly show 
the effect operating current crest factor has on lumen main- 
tenance. It has been our experience that under both con- 
trolled and field conditions, the higher operating current 
crest factor ballasts cause excessive lumen depreciation and 
may affect life. In your testing have you found any evi- 
dence which links life and crest factor? 

Of special importance is the reference to cost of light. 
In the normal life of a ballast, considering 400 watts plus 
losses, a ballast with crest factor 1.7 or less could save 
enough power to completely pay for the cost of the ballast 
or at least justify any additional cost for the better ballast. 

I wish to congratulate the authors on their fine and 
systematic paper which clarifies and evaluates the various 
methods of crest factor measurement. Their presentation of 
erest factor vs. luinen maintenance leaves no doubt as to the 


authority of their findings. 


E. C. Mart? anp R. J. SmirnH:* Our aim in the measure- 
ment portion of the paper was to determine crest factor 
with the same percentage accuracy as lamps could be pho- 
tometered, +1 per cent or better, and to compare the 
methods studied. This aim was accomplished. The methods 
presented can serve as a basis for comparing future results 
or in setting limits. 

In our oscilloscope method we used most of the precau- 
tions outlined by Mr. Hjermstad. The oscilloscope trace 
was reduced to a single vertical line as he described. We 
also calibrated at each measurement, and care was taken to 
reduce parallax. The reference sine wave used was taken 
from a filtered supply having a crest factor of 1.412 + .010 
as measured by our Method 1. Despite these precautions, 
we obtained an error that varied up to 3 per cent and 
attributed the cause to a combination of instrument insta- 
bility and error due to line width. If an aceuracy of 1 per 
cent is desired, and if a trace height of one inch is used, a 
reading within 10 thousandths of an inch would be needed. 
Line width for the average oscilloscope is nearly 60 
of an inch, and so visual readings of the 
required accuracy are difficult. We found that the trace 
width made by the magnetic oscillograph was less than 15 
thousandths («x) of an inch, and when measured on the 
board described, we could easily repeat height measurements 
within +2 thousandths of an inch. Mr. Breeding’s pictures 
of the oscillograph trace could be used to advantage on the 
measuring device described in our paper, thus improving 
accuracy of measurements. 

The inference in Mr. Hjermstad’s measurement discussion 


thousandths (4) 


is that an oscilloscope, properly used, is quite adequate for 
most work. We agree with this. His discussion covers the 
points to be watched — sine wave reference, continuous cali- 
bration, parallax. His measurements could be improved with 
better measurement of wave height. We agree with Mr. 
Harris, however, that our Method 1 using graphical analysis 
of a magnetic oscillograph trace has greater inherent accu- 
racy than the other methods. When crest factor measure- 
ment is critical, as in presentation of data in a paper such 
as this, or in determining values close to limits, or in evalu- 
ating other measurement methods, then Method 1 should be 
used. Present-day galvanometers are stable, and they have 
a frequency response flat to the 30th or 50th harmonic of 
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60-eycle power. Line width can be very fine, and the final 
trace can be analyzed for erest factor by anyone with goud 
measuring equipment without the need to know the constants 
of the circuit used. 

Of course, everyone would like more performance data. 
The comments made have been sprinkled with requests for 
information on square-wave operation, d-c operation, opera- 
tion at other than rated watts, operation at other than rated 
line voltage, effects of high crest factor open-circuit voltage, 
warm-up time, and a well-stated desire for a composite 
picture. It is disappointing that so little additional data 
were made available. Practically any lamp or ballast engi- 
neer can think of more questions in five minutes than can be 
answered with five years of testing. We can only hope that 
this paper which covers: (1) current crest factor, (2) hori- 
zontal and vertical operation, and (3) lamp voltage vari- 
ables has cut a path through the center of the problem. 
Although we can’t satisfy all the desires for more infor- 
mation, we do have answers to specific questions brought up 
in diseussion. 

In answer to a question, ballasts were not adjusted to 400 
watts, but were chosen to deliver close to 400 watts to a 
center voltage lamp. One need not be uncertain about the 
constant line voltage, because the paper states “ .. . con- 
trolled supply voltage.” 

One statement from our paper has been quoted a little 
out of context. Under the “Cost of Light” discussion in the 
paper, the statement was made, “Comparisons between sta- 
bilized and nonstabilized ballasts involve more than just the 
effect of crest factor on lumen maintenance.” The refer- 
ence is to the “Cost of Light” comparisons. In discussion 
here, it was said that this implied that a stabilized ballast 
will have a crest factor more detrimental to lumen mainte- 
nance than a nonstabilized ballast. No such implication is 
made. Quoting from the fourth page, “the data on the lead- 
lag ballasts were equivalent to that on the stabilized ballasts 
at similar crest factors.” In Fig. 6, and also in Fig. 8, the 
second point of the “averages by ballast” is the non- 
stabilized ballast. For its crest factor, it falls in line with 
the series of four stabilized ballasts. The evidence, there- 
fore, is that for the same crest factor both a stabilized and 
a non-stabilized ballast have the same effect on lumen 
maintenance. 

The question was raised as to where the points were 
obtained for Figs. 6 and 8. On Fig. 6, individual points 
are shown by the small dots. The large dots represent the 
average of three lamps burned on similar ballasts. These 
three lamps were one each of high, center, and low lamp volt- 
age. Some wonderment was expressed about the accuracy of 
drawing the line through the individual points. Actually, 
they were drawn through the averages shown. The question 
was also raised as to the difference in lumen maintenance 
between lamps of the various voltages. This was one of 
the many correlations of the data examined which were not 
included in the results shown in the paper. As explained, a 
ballast will deliver different current crest factors to lamps 
of differing voltage. The maintenance of these lamps does 
differ, but only in accord with crest factor differences. 

We agree with Mr. Robertson’s comments that a rising 
lamp voltage throughout life causes a stabilized ballast to 
deliver an increasing wattage to the lamp. This, of course, 
does not change the relationship shown in Fig. 6. For 
example, if the lumen maintenance with a rising wattage 
characteristic is higher than that shown here from lag cir- 
cuit measurements, it is higher throughout the various crest 
factors of stabilized ballasts. If it is higher for a 1.9 crest 
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factor stabilized ballast, it is also higher for a 1.5 crest 
factor stabilized ballast. However, the effect should be 
taken into account in making the comparisons between sta 
bilized and non-stabilized ballasts with which this paper 
does not principally concern itself 


Mr. Breeding comments that data for lamps of averagi 


voltage would be more significant than data for lamps cov 
ering the voltage tolerance range. This is part of the ex 
perimenter’s choice in setting up such a test, and since crest 
factor decreases rapidly with increase in lamp voltage (Fig 
4b), we felt that lamps over the voltage range should be 
included. No correlation of lamp performance with changes 
in lamp voltage was found, probably because lamp wattage 
varies inversely with lamp voltage 

Theoretically, square-wave operation is desirable, but 
practical approximations may have effects which cancel out 
r override the theoretical benfits of square-wave opera 
tion. We should point out that the stabilized ballast No. 1 
has a somewhat square wave. The results on this ballast 
re the first points on Figs. 6 and 8 and show no beneficial 
esults. Possibly, a more perfect square wave with u signiti 
ntly lower crest factor might give better maintenance 
results 

Although lamps are designed and rated for a-e operation, 
lamps have been satisfactorily operated on d-e with proper 
suxiliaries and precautions For example, the eleetrode 
which acts as an anode should be in the cooler position so 
1s to avoid overheating. Thus, in base-up operations, the 
connections to the lamp should be oriented so that the 


electrode farthest from the base is the one operating as the 


anod The opposite would be true for base-down operation 
We cannot explain why lamps burned horizontally ars 
more affeeted by high erest factor than those burned verti 
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cally. We disagree with Mr. Keck that warm-up time is a 
major factor, since we have found that lamps warm up as 
fast in a completely enclosed horizontal street lighting 
fixture as in an open-bottom vertical industrial fixture. 

We agree with Mr. Keck that the lower curve of Fig. 10 
would make a starting function more suspect than an oper 
ating function. It is ineluded in the paper as a limiting 
possibility rather than because it is a belief favored by the 
authors. 

With regard to Mr. Unglert’s tests on five lamps which 
he deemed inconclusive, we can add the results of a test 
made prior to the one described in this paper. This test 
included a stabilized ballast of about 2.0 current crest fac 
tor and controls at about 1.5 current crest factor. Lamps of 
various manufacturers were burned on these two ballast 
designs. The results showed that all lamps were affected 
by crest factor to the same degree. We believe that Mr 
Keck’s statement that their data indicated no significant 
change in life or lumen maintenance due to crest factors is 
not borne out by Mr. Unglert’s quoted results. This may be 
a ease of not having significant data rather than having 
data showing no significant differences. If additional data 
are available, it is surprising to have it not presented. We 
did not feel that our announcement of superior-performance 
lamps was sufficient reason to withhold useful information 
on the present lamp which is used so widely 

No effeet on lamp life has been noticed. Unless this effeet 
was Very great, we would not expect to detect it in this test 
Actual mercury lamp life is a great deal longer than the 
6000 hours economic life on which our tests were based. 

We agree with Mr. Harris’ comments that “Cost of Light 


studies indicated that for typical service conditions a lower 


erest factor can more than pay for the ballast 


Pit area at the Coldbrouk Water 
Pumping Station, in Grand Rapids, 
Mich., is 91 feet 6 inches by 35 feet 
10 inches. Illumination at one foot 
from the floor is 20 footeandles, from 
48 two-lamp 40-watt rapid-start 2- by 
4-foot troffers. Fixtures are mounted 
on 6- by 12-foot centers at a height of 
25 feet 6 inches. Fourteen of the units 
are equipped with 25-watt incandes- 
cent emergency lamps on separate 
circuit. 

Lighting designed by William Wing- 
lar, architect and engineer with J & G 
Daverman Co., and L. A. Niemeyer, 
representative for Benjamin Electric 
Manufacturing Co., both of Grand 
Rapids. 
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INSTALLATION AT NORTHFIELD RACE TRACK, BEDFORD, OHIO. 








Floodlighting a Harness Race Track 


LIGHTING OBJECTIVE: ‘To provide, for nighttime operation, shadowless, glare-free illumination 


so that spectators can distinguish the horses and drivers at any point on the track and so that the 


drivers can easily see to run the rac 


GENERAL INFORMATION: There are facilities for approximately 7500 spectators at this half-mile 


120 feet on 


| ; 


track. The mean distance from the spectators to the track varies from approximately 
the home stretch to approximately 640 feet on the back stretch. The infield is beautifully land 


scaped and includes a lagoon 


INSTALLATION: Illumination is provided by 106 Class GP, Type 2 (Westinghouse VRC-20NP 
floodlights, 56 Class GP, Type 3 (Westinghouse VRC-I8NP) floodlights, and 140 Class O, Type 


6 ( Westinghouse VE-18) floodlights as shown in Fig. 2, each containing a 1500-watt incandescent 


lamp operated at 10 per cent over rated voltage. The Type 2 and 3 floodlights are mounted at 


approximately 60 feet above the ground on one steel pole located at the end of the curve coming 
into the home stretch and 4 towers located on the roof of the grandstand and club house. The 


Type 6 floodlights are mounted on small pipe poles at a mounting height of approximately 20 feet 
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Floodlighting a 
Harness Race Track 
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above the ground. To reduce glare in the eyes of the horses and drivers due to direction of the 
floodlighting, the units are aimed to cover an area of which approximately 4 is against the direc- 
tion of travel and %% is in the direction of travel. This reduces to a minimum the number of 
luminaires aimed toward the horse and driver while still maintaining high utilization. The aver- 
age maintained illumination level is approximately 20 footcandles over the entire track, thus 
enhancing the appearance of the track and permitting the same ease of seeing regardless of the 
position of the horse and driver. To increase the ease of locating the horses, a white “reflector” 


fence is used. 


Lighting designed by J. R. Bale of the Westinghouse Electric Corp. Contractor: Ray 
Electric Co., Cuyahoga Falls, Ohio. 


Lighting data submitted by J. R. Bale of the Westinghouse Electric Corp., Cleveland, 
Ohio, as an illustration of good lighting practice and to aid in the design of 


similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Vanderbilt Mansion near Asheville, N. C. 
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Staging 








an Opera 


on a mansion porch 


When the Brevard Gala Festival Orchestra de- 
cided to present a production of Carmen on the 
front portico of the main house on the Vanderbilt 
estate near Asheville, N. C., they created, for the 
lighting engineer, a two-fold assignment. The in- 
stallation for this one-night extravaganza was to 
be a combination of stage and environmental light- 
ing. Illumination of the portico-stage and adja- 
cent grounds had to provide an atmosphere in 
keeping with the mood of the production and, at 
the same time, display to advantage, the vastness 
and grandeur of this unusual setting. 

The Vanderbilt mansion, 780 feet long and con- 
taining 367 rooms, is one of the finest examples of 
Renaissance architecture in the country. Its ex- 
terior, the principal area to be lighted, is built of 
hand-tooled limestone, carved by more than 450 
French and Italian artisans renowned for their 
knowledge of Renaissance art and architecture. 
Intricate lacework carvings decorate the windows 
and balconies of the house, and many spired gables 
adorn its top. Curators agree that this mansion 
(cirea 1890) is the most magnificent of its kind 
now in existence. 


Robert E. Faucett, Palmetto Section, Southeast- 
ern Region, who tied for Regional honors with this 
installation, is with the Outdoor Lighting Depart- 
ment, General Electric Co., Hendersonville, N. C. 
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Since the lighting installation was for a “one- 
night stand” and financed by a non-profit organiza- 
tion, it was imperative that costs be kept at a mini- 
mum. Two other problems facing Mr. Faucett 
were the necessity for concealed, or at least incon- 
spicuous lighting, and the availability of only two 
weeks and two men for planning, installing and 
checking the lighting system. 

The initial plan involved placing conventional 
filament floodlights on the roof, behind the gables, 
and on the ground, behind potted plants in front 
of the stage. After a trial installation, however, 
this plan was discarded. The roof lights caused 
leng objectionable shadows from the gables and 
resulted in areas of non-uniform brightness, obviat- 
ing the location of the lighting equipment. The 
units on the ground in front of the stage were too 
bright for the performers and cast shadows which 
moved with the movement of action on stage. 

A combination of fluorescent and filament lamps 
— fluorescent for the stage area and filament for 
the surroundings — seemed the logical solution. 
Floodlights with high-outpyt fluorescent lamps 
were mounted one and two feet behind the grill- 
work in front of the windows and behind the col- 
umns supporting the portico roof. The wide beams 
available from fluorescent lamps permitted mount- 
ing close to the vertical surfaces to be illuminated. 

An impressive depth was added to the opera 
scene by silhouetting the 150-voice chorus against 
the back-lighted columned portico. The floodlight- 
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ing of nine cathedral-type windows to the right ol 
the stage created an especially breath-taking effect 


To inerease the dimensions of the setting and 


use other parts of the estate to eontribute te 
three 


areas sul 


the left of 


atmosphere of the production 


rounding the stage were also lighted. To 
the mansion, a small pagoda-like structure known 
as the Summer House (the gateway to the estat 
was illuminated with one wide-beam fila 


ment floodlight. The 


vardens 
garage area, or Stables as 


they are called, harking back to their original ust 


n the 1890's, are located to the right of the house 
seen ngly attached to it. Two wide-beam filament 
floods, mounted ! i yindow it al irched 
lrive-throug! provided the mination for this 
dja nt area 
As the audience left the theatre t t per 
I nee, they walked across the Mall and viewed 
stone-walled terra forming criss-crossed stall 
ramps, with three small fountains built into it. The 
stair ramps were outlined with spe illy designed 
indlelight units a real candl laced in a sand 
filled e1 cerv flows pot and covered by a glass 





Close-up of mansion showing chorus 
silhouetted against the back-lighted 
portico-stage and the effect of lighting 
nine cathedral windows enclosing a 
magnificent spiral staircase. 


chimney similar to that used on kerosene lamps 
These hurricane lamps were placed all along the 
edge of the stair ramps, and when seen reflected in 
the front Mall fountain gave an almost fairyland 
sparkle to the entire setting. Three PAR spots 
accented the fountains 

Near the end of the Mall, behind the terrace, at 
the top of a hill leading to other parts of th 
estate, is another pagoda-like building known as 
the Belvedere. With no power source available in 
this area, the Belvedere was lighted by application 
of the clever technique of using three small wide 
beam floodlights with low wattage 6-volt lamps 
energized from a pair of automobile batteries con 
nected in parallel 


This 


and filament equipment with the elementary light 


combination of the most modern fluorescent 


of the candle produced results that were dramatic, 
practical and economical. In facet, so well-received 


was this temporary installation that there is a 
strong possibility of installing a permanent light 
ing system for future produ tions in this trulv ex 


eptional theatre 


Stone-walled terrace and stair ramps, with Belvedere in 


background, as seen by day and by night. 
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Vertical Distribution of Light 
From Gas-Filled Candlepcwer Standards 


Introduction 


In recent years, gas-filled tungsten-filament 
lamps have been used in increasing numbers as 
standards of iuminous intensity. These lamps are 
operated base down and have coiled monoplane 
filaments and clear bulbs. When used as standards, 
they are marked with fiducial lines so that they can 
be accurately aligned about a vertical axis. 
Middleton and 


variation of candlepower of such lamps about the 


Mayo' have reported on the 
vertical axis. Reported herein are the variations 
of candlepower of several sizes of such lamps abcut 
a horizontal axis through the filament center per- 
Table I lists 
the types of lamps studied and the number of 


pendicular to the photometric axis. 
lamps of each type 


Method 

The lamps were operated at a distance of approx- 
imately 2 meters (80 inches) from a barrier-layer 
photocell, the current output of which was meas- 
ured in a “zero-resistance” circuit.2 The photocell 
was diaphragmed to 1.2 centimeters diameter, so 
that the receiver diameter subtended an angle of 
approximately 0.36 degree at the lamp. Each lamp 
was first oriented about a vertical axis so that the 
vertical lines etched on the bulb were in a plane 
through the center of the photocell diaphragm. By 
visual inspection, the plane of the filament was set 
to be vertical by tilting the lamp about the horizon- 
tal axis perpendicular to the photometric axis. 
This vertical angle is designated as 0 degrees. The 
candlepower of each lamp was measured at this 
angle and at one-degree intervals through +5 de- 
frees. 

In accord with a practice in common use, a dia- 
phragm 24) centimeters high and 945 centimeters 
wide was placed 4)% centimeters from the center of 
the socket, toward the receiver. Ample baffles were 


used so that stray light was excluded 
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Results 


The data obtained on the individuai lamps are 
given in Figs. 1-4. It will be noted that the varia- 
tion of candlepower through the range of tilt of 
+5 degrees from vertical may be almost 10 per 
cent for the 500-watt lamps and somewhat less for 
the 50- and 100-watt lamps (excluding lamp 4398 
which gave atypical results). These results point 
up (1) the need for specifying a procedure for 
orienting coiled-filament, clear bulb lamps about a 
horizontal axis as well as about a vertical axis if 
their use as candlepower standards is to be con- 
tinued, or (2) the need for a change in the type 
of lamps used as gas-filled standards of luminous 
intensity, if no special precautions are to be taken 
for orientation of the lamp and for controlling the 
vertical angle subtended by the photocell. 

Since the lamp and diaphragm were tilted as a 
unit, the obtaining of data through a wider range 
of angles was precluded. To obtain such data, 
measurements of the lamps in Group 4 were made 
without the diaphragm. These measurements were 
made at 2-degree intervals. The data obtained are 
shown in Fig. 5. In this figure, 0 degrees is the 
vertical angle of maximum candlepower instead of 
the angle at which the filament plane is approxi- 
Plotted on this 
figure also is a cosine curve with an amplitude of 


mately vertical as in Figs. 1-4. 


5 per cent of maximum candlepower and a period 
18 degrees. This curve can be represented by the 
equation 100 (7,-D)/1,=50A- cos20@ 
is the maximum luminous intensity and 7 is the 


where J, 


luminous intensity at vertical angle ®. 
It will be noted that this cosine curve represents 
fairly well the average variation of candlepower of 


the lamps with angle of tilt. An apparent explana- 


TABLE I — Types of Lamps Studied. 


Group Number Filament 

Number Watts of Lamps Form Bulb 
1 5 5 C-13 T-1( 
2 100 ti C-13 T-10 
3 500 " c.13 T-20 
‘ 0 C-13B T-20 
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OEGREES FROW VERTICAL 
Figure 1. Per cent deviation of candlepower rs. angle of 
tilt of 50-watt, C-13 filament lamps, Group No. 1. 
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DEGREES FROM VERTICAL 


Figure 3. Per cent deviation of candlepower rs. angle of 


tilt of 500-watt, C-13 filament lamps, Group No. 3. 
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DEGREES FROM VERTICAL 
Figure 5. Per cent deviation of candlepower vs. angle of 
tilt of 500-watt C-13B filament lamps, Group No. 4. 
Also, a cosine curve with an amplitude of five per cent 
of maximum candlepower and a period of 18 degrees. 
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Figure 2. Per cent deviation of candlepower vs. angle of 
tilt of 100-watt, C-13 filament lamps, Group No. 2. 
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DEGREES FROM VERTICAL 


Figure 4. Per cent deviation of candlepower rs. angle of 
tilt of 500-watt, C-13B filament lamps, Group No. 4. 


tion of this cyclic variation of candlepower with 
angle of tilt is that maximum candlepower is ob- 
tained when the orientation of the filament is such 
that the filament section at the rear of the coil is 
maximally viewed between the front turns of the 
coil, whereas minimum candlepower is obtained 
when this rear section is maximally eclipsed by one 
of the front turns. A measurement of the pitch of 
coil of several of the lamps verified this explana- 


tion 


Discussion 


The procedure which has been followed at the 
National Bureau of Standards in calibrating gas- 
filled candlepower standards has included orienting 
each lamp so that the plane of the filament was ver- 
tical and perpendicular to the photometric axis. 
In view of the data herein reported, it is apparent 
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that such a means of orientation is not adequate 
since frequently the filament plane is not accurately 
definable. In addition, and quite unfortunately, 
the need for properly orienting coiled-filament 
lamps about a horizontal axis has not been stressed 
and it can be assumed that various laboratories use 
various methods of orienting about a horizontal 
axis, some laboratories merely screwing the lamps 
into existing sockets which affords means for orien- 
tation about a vertical axis but not about a hori- 
zontal axis. 

To remedy this situation, two actions have been 
taken at the National Bureau of Standards. First, 
regarding the use of clear-bulb, gas-filled lamps as 
candlepower standards, the practice of specifying 
that each such standard must be oriented so that its 
axis is perpendicular to the photometric axis has 
been adopted. In addition, these standards are 
selected so that when they are oriented as specified 
above, the variation of candlepower of each stand- 
ard with change of tilt about a horizontal axis will 
not exceed one per cent per degree of tilt. Users of 
the standards should have no difficulty in orienting 
lamps so that they are well within one degree from 
vertical. 

In those cases in which greater reproducibility 
of results is required, such as in interlaboratory 
intercomparisons, in addition to vertical fiducial 
lines on each standard as in the past, horizontal 
fiducial lines are placed on each standard. These 
lines are 114 inches above the filament center and 
instructions are given to orient the lamp so that 
these lines are in a plane which is 114 inches above 
the photometric axis. The lines are etched on each 
lamp in a position such that when the lamp is 
properly oriented, the candlepower is a maximum. 
Accordingly, small deviations from proper orienta- 
tion have a minin.am effect. This procedure, how- 
ever, as will be explained presently, is not deemed 
to give an adequate solution to the problem. 

Second, steps have been taken that will probably 
lead to the use of a different type of lamp as gas- 
filled standards of candlepower. Several series of 
measurements of 300- and 500-watt lamps with 
inside frosted T-20 bulbs and medium-bipost bases 
(trade designations 300T20/2 and 500T20/4) indi- 
eate that such lamps show only small variation of 
ecandlepower vs. angle of either tilt or rotation 
about a vertical axis. This variation was less than 
1 per cent for changes of angle of 10 degrees about 
either axis (+5 degrees from the perpendicular to 
the filament plane, which was taken to be in the 
plane of the base pins). 

Inside frosted lamps have not previously been 
used as candlepower standards, presumably be- 
cause of the large size of source and the uncertainty 
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Figure 6. Element of area displaced at an angle @ from 
the horizontal as viewed from the lamp filament. 


of the point in the lamp from which the photo- 
metric distances should be measured. Preliminary 
measurements on the change of apparent candle- 
power of the lamps with change of distance from 
the receiver indicate that the inverse square law 
may be used for distances of 50 centimeters and 
greater without introducing errors of as much as 
1 per cent, the distances being measured from the 
plane of the base pins to the receiver. The errors 
found in these preliminary measurements were, in 
general, of the opposite sign from those predicted 
by assuming that the lamps are cylindrical sources. 

Steps have already been taken to have 100-watt 
lamps of the same type made up as photometric 
standards. It is possible that by the time this paper 
is presented, 100-, 300-, and 500-watt lamps of this 
type, specially made as photometric standards, will 
be issued as standards of candlepower in lieu of the 
clear-bulb lamps previously issued. 

In connection with the use of clear-bulb coiled- 
filament lamps as standards of candlepower, it 
should be noted that the measured candlepower will 
not be independent of the vertical angle subtended 
by the receiver at the filament since the luminous 
intensity of such lamps varies so markedly with 
vertical angle. Assuming a circular receiver of 
radius, r, we see by referring to Fig. 6 that the 
luminous flux, F, received is: 


h=r 


F=4 Eaa=4[ Ercos§dh 
Jo 


Jha=0 

where: 
E is the illumination on the element of area dA, 
h is the distance of dA from the center of the 

receiver. 
Since: 

=rsin§ 
dh=rcos6d6, and 


™/2 
r=4/ E r* cos?6 d8. 
0 
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Figure 7. Per cent error of intensity measurements ts. 


ratio of radius of receiver to distance between lamp and 


receiver. 


Since E = KI, where K is a constant and J the 
luminous intensity of the lamp in the direction dA, 
and since from previous discussion of the proper- 
ties of these lamps it is evident that J can be ex- 
pressed as: 

I=I],{!1-0.05 (1 


where J, is the maximum luminous intensity and ® 


cos 20 


is the angular displacement of dA from the hori- 
zontal as viewed from the lamp filament, it follows 


that 
F=4KI [ | — 0.05 (1 — cos20®) | r* cos*6d6 


“1/9 


1A] </4 0.05 | l- cos 200 cos" 6d 9 


The per cent difference between the flux incident 
on the receiver when J does not vary with ®, and 
the flux when 7 does vary with ® in accordance 
with the above relationship is given by: 

7 


20) 
lOOAF FPF | 1 cos20®@) cos? 6d6 


h rsin§ 
Since tan ® where d is the distance 
d d 
from lamp to receiver, the indicated integration 
an be made by a summation process for any as- 
sumed value of r/d. This was done for five values 
of r/d, from .002 to .05, and the results obtained 
are plotted in Fig. 7. It will be noted that for the 
maximum plotted value of r/d, where the distance 
from lamp to receiver is 20 times the receiver ra- 
dius or 10 times the receiver diameter, the error 
introduced is 0.6 per cent which is a minor error 
compared to that introduced by tilting the lamp 
In view of the deficiencies of clear-bulb. coiled- 
filament lamps as standards of luminous intensity, 
their use, except possibly in special applications, 
should be avoided wherever possible. Recommended 


as replacements, if maintenance measurements 


prove them suitably stable, are inside-frosted lamps 
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similar to the 300- and 500-watt lamps referred to 
above. These lamps, in addition to the advantage 
of relative uniformity of candlepower with change 
of angle cited above, will have a medium-bipost 
base instead of the screw base now used on nearly 
all candlepower standards, The medium-bipost base 
will enable the user of such standards to orient his 
socket properly at the start of a series of measure- 
ments and relieve him of the necessity of orienting 
each standard individually. In addition, the use of 
a diaphragm in front of the standard, which has 
been a great inconvenience, will be eliminated. The 
frosted-bulb lamps will have two fiducial marks: 
one to show which side of the bipin plane faces the 
photometer, the second to show the vertical position 
of the filament center so that this position can be 
placed in the horizontal plane through the photo- 


metric axis 
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DISCUSSION 


C. F. Koente:* Mr. Barbrow and I have discussed this 
subject several times, particularly because of the variations 
which we have encountered from time to time in trying to 
obtain reproducible measurements on lamps of this type 
While Mr. Barbrow was conducting his experiments, he 
called them to our attention and we were prompted to make 
a similar series of measurements. These were made on both 
clear and inside frost lamps, with and without limiting 
diaphragm, and invariably we encountered the same condi 


tion as that outlined in the paper. Consequently, we have 


decided to adopt the procedure referred to as Step Z, t.é 
we intend to eliminate the diaphragm and use frosted T 
bulb lamps with bi-post bases for our basie horizontal 


candlepower standards as quickly as possible 


W. E. K. Mippieton:** I wish to congratulate the authors 
of this paper on an extremely useful piece of work. I sup 
pose that the reason Miss Mayo and I did not investigats 
the intensity distribution in a vertical plane in 1951 was 
that we were primarily interested in the carbon standard 
lamps used as secondary standards where this is not so 
important. This probably eclored our thinking and that is 
why we did not do the vertical distribution on the lamps 
with coiled filaments 

Much experieace with photographic sensitometers in our 
laboratory has shown that coiled filament lamps suffer from 
this defect, and in fact, we have for some time sandblasted 
the outside of the bulbs of numbers of these lamps for use 
in sensitometers, Quite recent measurements by P. D. Car 
man have vielded results similar to those reported in the 
present paper. It now appears that we should obtain inside 
frosted lamps for this use and also for use as standards of 
It would be interesting to know 


luminous intensity 
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Canada, Ottawa, Ont 
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whether these inside frosted lamps with medium bi-pin bases 
are actually available commercially, or whether the entire 
operation is special. 

There is a further question that I should like to ask re- 
garding the use of frosted lamps as intensity standards. 
Just what portion of the lamps is the distance measured 
from? In the case of the clear lamp, the distance is, of 
course, measured from the plane of the filament, but with 
the frosted lamp, a good deal of the light would come from 
positions closer to the receiver and I do not believe that it 
would be correct to measure from the axis of the lamp. 
This trouble does not arise, of course, when such lamps are 
used in a sensitometer because the distance from the lamp 


to the film plane is always fixed. 


S. M. Gray:* The characteristic cyelic or banded candle 
power distribution in a plane passing through the axis of a 
straight coiled filament has created problems in several 
applications of clear bulb lamps. E. W. Beggs deseribed the 
phenomenon as exhibited by phototube exciter lamps and the 
improvement effected by use of a curved helical filament 
instead of the conventional straight coil.’ 

Problems arising from the same cause have been encoun- 
tered in color motion picture printers and in slide projec 
tors, the effects consisting of faint horizontal dark bands at 
equal distances above and below the center of the picture. 
This effect may be reduced substantially or eliminated by 
any of several measures which may be taken in the construe 
tion of the lamp filament. Two methods which have been 
suggested are: 

(1) Tilt the segments of a multi-segment filament alter 
nately forward and backward by an angle equal to one-half 
of the segment’s piteh angle of the coil. In this way, the 
candlepower peaks of half the segments and be made co 
incident with the candlepower valleys of the remaining seg 
ments, thus creating a substantial improvement in the uni 
formity of the over-all candlepower distribution. 


(2) Coil the filament with a variation of pitch, either 
from segment to segment or from end to end of each seg 
ment. No clearly defined cycle should then appear in the 
over-all eandlepower distribution beeause of the variable 


pitch angles of the individual turns. 


1. Beges, E. W.: Journal of the Optical Society of America, March 


1939, p. 123 


E. H. Sauter ano W. F. Lirrie:** For many years we have 
recommended against the use of candlepower standards in 
projection lamps rated at less than 500 watts. This recom 
mendation was based on the fact that the field produced 
by these lamps appears streaked and at the shorter photo 
metric distances used for the smaller lamps these streaks 
are apparent. Also, these smaller lamps tend to blacken 
earlier when operated at 2854K. At this point, it should be 
pointed out that standards to operate at 2400K normally 
would be supplied as vacuum lamps rather than gas-filled 
lamps as covered by this paper. 

Arrangements for the photometry of candlepower stand 
ards have not provided any appreciable orientation of the 
vertical axis of the lamp, and lamps have been specially 
selected for straightness in the base and the filament mount. 
Within all these limits, it has been possible to make assign- 
ments and to replace the lamp in its lampholder se that 
variations in indicated candlepower have in general been 


within + 0.5 per cent. 


“vivania Electric Products Inc., Salem, Mass 
Electrical Testing Laboratories, New York, N. Y¥ 
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Messrs. Barbrow and Wilson’s explanation of the streaks 
in the field of these lamps, referred to above, has been 
recognized for some years, with the result that lamps with a 
single helical filament have been avoided for this use. This 
has been quite noticeable in automotive lamps, where a 
single bar filament does not make a satisfactory standard, 
while those with “V” filaments have been acceptable. They 
point out that a similar condition exists for all projection 
type lamps, though no difficulty had been experienced in our 
case in assigning values on the larger sizes. 

As suggested by Barbrow and Wilson, one way of handling 
this problem would be through the use of fiducial lines 
etched into the glass bulb some fixed distance above the 
photometric center of the lamp filament. We agree to this 
as a practical suggestion, although it appears likely that 
some means of marking the lamp would have to be worked 
out so that the marks could be applied to the lamp as 
mounted in the photometer. 

This paper suggests the use of inside-frosted candlepower 
standards as the most feasible means of eliminating the pos 
sible vertical alignment error. Such a possibility has been 
considered at other times but discarded due to the difficulty 
of seeing the filament condition. Standard lamps normally 
are selected lamps in which the filament is straight, well 
located and supported in such a manner that it is unlikely 
to shift in service or in normal handling. However, it is not 
unusual to find, especially after shipment, that rough 
handling has distorted the supports and in some cases the 
filament. Frosting the bulb would make it more difficult to 
see this distortion and it has been considered undesirable 
since it has been felt that such a condition might unknow 
ingly seriously change the calibration of the standard. 

It also is surprising to learn that with a frosted-bulb 
candlepower standard the filament remains the photometric 
center even though the frosting serves to eliminate the 
streaks due to filament structure. It would appear that the 
photometric center should be shifted closer to the near sur- 
face of the frosted envelope. However, we have no data to 
support this. 


L. E. Barsrow anp S. W. Winson:* We are thankful to 
Mr. Koenig for his verification of the data reported in our 
paper and also for his cooperation in undertaking the devel 
opment of 100-, 300-, and 500-watt inside-frosted lamps, 
specially constructed as photometric standards. We antici 
pate receiving these lamps soon, after which we plan to 
season and calibrate them promptly so that this new type 
of photometric standard may be made available as soon as 
possible to those who desire to have them. 

Relative to Dr. Middleton’s remarks, we can say that 
300- and 500-watt inside-frosted lamps of the type described 
in the paper are commercially available. However, for use 
as photometric standards, we are having lamps of those two 
wattages, as well as 100-watt lamps, made specially. For 
the time being we suggest, as pointed out in the paper, that 
photometric distances be measured from the plane which 
bisects the lamp base pins. Preliminary measurements indi 
eate that the frosted lamps, when so used, follow the inverse 
square law as well as clear bulbs do with photometric dis 
tances measured to the plane of the filament. We plan to 
investigate this matter further when we receive the specially 
constructed photometric standards referred to above. Dr. 
Middleton remarks that a good deal of light comes from 
positions closer to the receiver. Insofar as the bulb is a 
good diffuser, the change of area of bulb viewed by the 
receiver, as the distance between lamp and receiver is 


* Authors. 
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changed, tends to |! ilance ti 


: iis effect. Remaining, however, 
is the effect of elongated distances of those portions of the 
bulb which are removed from the light center of the lamp 


ong the bulb axis. This effect is opposite in direction to 





that cited by Dr Middleton and would tend to place the 
photometric center of the lamp at a point further than the 
lamp axis 

Mr. Gr nments nost il sting. It is unfor 
tunate that ometricians over such a long period of 
time have not related to their standard lamps the exciter 
lamp data in the 1939 reference cited by Mr. Gray. The 
methods for reducing the cyelic effect described by Mr. 
Gray not ! e either as effective « s pra 
ticable as the use of frosted lamps 

We w discuss the joint comments of Messrs. Salter 
und Little in the order in which they presented them. As 
reported ir r paper, 500-watt lamps are no better, and 

leed appear to be worse than the smaller sizes of lamps 
with respect to variation of candlepower in a vertical plan¢ 
rhe standards in question are intended for use wi ve 
400 K, and usually at 2854K 

The obtaining of riat s ¢ wer n +05 
per cent without apy al ear i ng t ertica 
xis of gas 1 st l s Messrs. Salter and 


Little appears to be fortuitous in view of the data reported 
in our paper. 

We regret that over a long period of time we were simi 
larly under the impression that we had not experienced 
the type of difficulty reported in our paper. 

We tried the use of fiducial lines at a specified distance 
above the photometric axis. Our experience, substantiated 
by Mr. Koenig and his colleagues before they decided to go 
over to the use of inside-frosted lamp standards (see his 


} 


comments above has led us to the conclusion that this is 
not a practicable solution of the problem. 


The difficulties cited in the next to last paragraph of the 


Salter-Little comments appear to apply to standards of lumi 
nous flux as well as to standards of luminous intensity. 
Nevertheless, frosted lamps e been used successfully for 
years as standards of luminous flux. The use of a pin hole 


to east a shadow of the filament has proved to be adequate 


in the ease of frosted minous flux standards to examine 
the orientation of thé ment and the filament supports 
ind should be similarly adequate for the frosted luminous 


intensity standards 
As noted above, it cannot be assumed that the photo 


metric center of the frosted T-bulb lamp should be closer to 


Floodlighting Grand Coulee Dam 


Representatives of the regional tourist association of 
the Grand Coulee Dam area are hoping it will rival 
Niagara Falls as a tourist attraction, with a floodlighting 
color display using 742 wide-beam 1500-watt floods in 
white, yellow, red, blue and green. The system provides 
an uninterrupted 30-minute dispiay on the waters which 


tumble over the dam from Lake Roosevelt into the 


Columbia River 350 feet below. Color changes occur 
every 12% seconds. The bank of floodlights is 90 feet 
wide and 20 feet high. When all lights are on, the 
avera, maintained illumination is 3-4 footeandles. 
Approximately 1250 kilowaits are required. 

Photo, taken from the left switchyard of the dam, 
courtesy U. S. Bureau of Reclamat 
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INSTALLATION IN HOME OF MR. AND MRS. JOHN O. STODART, BARREN HILL, PA. 


Custom Lighting for a Built-In Desk 


LIGHTING OBJECTIVE: To provide reading light on desk and decorative illumination on shelves 


and bookbindings for a contemporary arrangement of desk and wall shelves. 


GENERAL INFORMATION: The desk area shown above is six feet long. Woodwork is bleached 


mahogany (40% RF), and the wall (above the shelves) and ceiling are matte white (80% RF). 


INSTALLATION: Figs. 2 and 3 show the spacing of two porcelain sockets with silvered-bowl lamps, 
mounted above the wooden louvers. Fig. 4 shows the resultant illumination on desk top with new 
150-watt silvered-bowl lamps. (The 200-watt size can be substituted if additional illumination is 
desired.) The 150-watt lamps give an average of 37 footcandles over the entire desk top, with 
about 40 footcandles at the front area. Vertical illumination on book bindings is about 28 foot- 
candles. The louver immediately under a lamp has a brightness of 100 footlamberts (measured at 
a 45-degree angle) ; the back wall, above the shelves, has a brightness of about 40 footlamberts. 


Lighting designed by Elizabeth A. Meehan, Lighting and Wiring Specialist, Philadelphia 
Electric Co. 


Lighting data submitted by Elizabeth A. Meehan as one solution to a lighting problem 
and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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MMILJ entries and many other lighting in- 
stallations may be photographed by novices — 
given a few instructions. In this article, the 
author has shared her experience in taking 
lighting pictures with commonly available 
cameras. Her suggestions have purposely 
been kept simple, and are directed only to 
the amateur. Fine points of technique have 
been left to the professional. 


Ek. OF THE best sales tools available to 


the lighting engineer or salesman is a good photo- 


raph of a lighting installation 
raph can show lighting effects better than a thou 


(ine good photo- 


areas, however, commercial 


words. In many 


sand 
ry} otographers experienced in this special type of 


photography are hard to find, and are usually ex 
pensive. Within certain limitations, photographs 


lighting installations can be taken easily by an 


iteur, with inexpensive equipment 
A lighting photograph differs from others in 
that supplementary light such as a flash or photo 


it washes out the effect 


aUs 


Therefore, the 


flood cannot he used be¢ 


lighting 


f the lighting system 

photograph must be taken as a time exposure 
‘igs. 1 and 2 compare a flash photograph and a 
time exposure of the same subject The “flashed” 
photo, Fig. 1, shows no effect of the garden light 


ilthough this was operating at the time the 


photograph was taken. Notice, however, that the 
expos! Fig. 2. shows lighting and gives 
ater feeling of depth and realism 


This article will outline one of the simplest ap 


roaches to this procedure. When the basic funda 
ntals have been mastered and greater proficiency 


ed, 1t 18 suggested that a study be made of 


s desired 
xcellent previous articles on the subject by Tom 
Knowles (ILLUMINATING ENGINEERING. July 1952 

June 1954) and by Willard Allphin (ItLuM1 


ENGINEERING. December 1953 


Camera 
Most or tive 
ir transparencies are good for this type of work 


Most other came 


“able shutter to 


S)mm cameras in common use for 


ras can be used pro ided they have 


accommodate more or 


“+> ; 7 ; ; 
fh.) Ph fodgranhi Ligh ng ie sfallations 





Photograph taken with flash or photoflood. 
This procedure washes out the lighting effect. 


Figure 1. 


Suggestions to the Amateur for 


Photographing 


light. It that the camera have a time 


setting which is usually indicated on the seale by a 
With the camera set on 


is necessary 


— or inh some Cases “B ” 


‘T” and using a cable release, the first plunge 


opens the shutter and a second plunge closes it. On 
a camera that has no “T,” set speed on “B” and use 
a special cable that locks the shutter open until 
it is released 

In order to hold the camera steady during the 
long time exposure, it is necessary to use a tripod 
A small inexpensive tripod can be used satisfac 
torily. However, if it is to be used frequently, one 
with more adjustments, such as height, angle, ete 


is more convenient 


Film 

If the lighting photographs are to be used pri 
marily when talking directly with a customer, or 
for oral presentations such as the My Most Inter- 
esting Lighting Job contest, the most suitable film 
would be colored film which is developed directly 
into transparencies, such as Eastman Kodachrom 
Type A, Ansco 


chrome. Any of these films are suitable for photo 


Ektachrome Type B. or Super 
Yi | 


graphing installations using incandescent illumi 
AUTHOR I ating Eng er Dallas . und Lig ( 
Dallas, 7 
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Lighting Installations 


nation or deluxe cool white or home-line fluores- 
cent. To photograph installations using any of the 
other fluorescent lamps, filters should be used as 
recommended by Mr. Allphin in his article pub- 
lished in the December 1953 ILLUMINATING ENGI 


NEERING. If the photographs are to be used for 
negative should be at 


Suitable 


printed reproductions, the 


least 4 by 5 inches rather than 35 mm 


black and white film would be fast film such as 


Eastman Tri-X or Super Ansco Hypan 


Meter 

In order to arrive at correct exposure settings, a 
photographic meter is needed which reads down to 
two or three footcandles. Suitable meters are Gen 
eral Electric #DW-68, or the new Norwood Super 
Director 


Procedure 
With the camera mounted on tripod, the seen 
to be photographed is sighted in the view finder 


In a small room it is often difficult to back away 


from the subject far enough to take a sufficient 


portion of it in the picture. This can be improved 


by the use of a wide angle lens. The normal 35 mm 


lens covers approximately an angle of 45 degrees, 


and most wide angle lenses cover 63 degrees. Even 


without the wide angle lens, certain tricks ean be 
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Photographing Lighting Installations 


Figure 2. Same scene as Fig. 1 taken 
with time exposure; no supplementary 
lighting used. Note difference in effec- 
tive demonstration of lighting effect. 
For a direct light reading of 2 foot- 
eandles, exposure was 45 seconds at 


f/8 on Kodachrome Type A, ASA-12. 


By RUTH PATTERSON MADDOX 


Figure 3. Ornate door was positioned to create light and 

shadow. 150-watt recessed fixture and walls of 40 per 

cent reflectance gave direct light reading of 6 foot- 

candles at this close range. Exposure is 30 seconds at 
f/11, Kedachrome Type A film. 
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Figure 4. Although luminous ceilings 
gave 90-footcandle level inside these 
attractive offices, the reading from 
across the street was 2 footcandles. 
Exposure is 15 seconds at //4 on 
Kodachrome Type A film. 





Figure 5. Fluorescent valances pro- 

vide indirect illumination for this liv- 

ing room. Direct light reading of 4.5 

footeandles called for an exposure of 

20 seconds at f/8 on Kodachrome 
Type A. 





Figure 6. With dark brown walls, floor 
and ceiling, the 900 watts in wall-wash- 
ing fixtures gave a direct light reading 
of only 3 footeandles. Exposure is 30 
seconds at //8, Kodachrome Type A. 
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learned that will help with this problem. Turning 
a 35 mm camera on its side so that the wide part of 
the picture is vertical will usually make it possible 
to include both floor and ceiling in the view. In 
a home it is sometimes possible to use a mirror to 
increase your distance from a subject. 

‘fter the camera position is determined, a meas- 
urement of the light should be made. There are 
two types of light readings which can be made 
direct light and incident light. It is suggested that 
the amateur use the direct light method. This is 
done by holding the meter within a few feet of the 


Figure 9. High intensity altar lighting 
gave a direct light reading of 10 foot- 
candles. In order to get greater depth 
of focus, 35-second exposure was 
given at f/16 lens opening, Koda- 
chrome Type A film. 
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Figure 7. (left). Floodlighted Christmas scene scarcely 
gave a readable light level, but the figures were well 
lighted. Average light was estimated to be 1 footcandle. 
Exposure is 100 seconds at //8, Kodachrome Type A. 


Figure 8. (below). Wall display lighting gave direct 
reading of 10 footeandles. Exposure is 70 seconds at 
4/22 with Kodachrome Type A film. 





camera, aiming at the subject. A number of read- 
ings are taken, and an average found for the view 
to be photographed. The meter is set for the speed 
this is given in the instructions 
For the 


film being used 
which are included with each roll of film 
light level 
and time may be read on the meter. 

As an example, in Fig. 2 the reading was two 
Using Kodachrome Type A film with 


found, a corresponding lens opening 


footeandles 
a speed of 12, the lens was set at f/8 and exposed 
for 45 seconds. A watch with a second hand is 
needed for accurate timing. On a faster black and 








Figure 10. Luminous ceiling in a dis- 
illumina- 
light 
the 


photograph was taken at //16 with 15- 


play room 
of 
9 


reading was 25 


gave an average 


tion 50 feooteandles. Direct 


footeandles, so 


sceond exposure. 


white film such as Super Anseo Hypan with a film 
speed of 500, the lens could be set at f/22 and 
exposed for 10 seeonds 


Composition Is an important aspect of photogra 


phy. The entrance hall of Fig. 3 is made more 
ttractive by looking from the outside into th 
roon The handsome exterior in Fig. 4 is made 
nore dramatic by shooting from an angle and 
yy framing with a tree limb across the top 


Figs. 5 and 6 show two living rooms of different 


haracter. In Fig. 5 fluorescent valances wash the 


light-colored walls with a soft diffused illumination 


The lighting in Fig. 6 consisted of six 150-watt R40 
floodlamps in recessed wall-washing fixtures. These 
give a hard light which produces sharp shadows 
ind bright highlight, and makes a photograph of 
iwh contrast and sharp detail 

In scenes of high contrast such as Figs. 7 and 8 


the exposure should be chosen to use as small a lens 
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This 
helps to keep some of the grays in the picture in 
Also 


greater depth, such as Figs. 9 or 10, should use a 


opening and as long an exposure as practical 


stead of just black and white scenes of 


small lens opening. This makes for sharper focus 
The flood 


taken 


over the range of close up to distance 
could he 


larger lens opening and hence a shorter exposurs 


lighted building of Fig. 11 with a 


since the subject matter is almost all the same dis 
tance from the camera 

It is suggested that two or three pictures be 
taken of each scene after the equipment is all set 
Film is fairly cheap, but duplicates are expensiv: 
is also suggested that 


and not too satisfactory. It 
the beginner make a record of the footcandle read 
exposure and lens setting used for each piv 


After the film is developed he can 


ing, 
ture compar 
his results with the reading and settings used and 
work 


know in what direction to improve his 


ll. Brightly 
with light-colored surfaces had direct 


Figure lighted building 


light reading of 2 footcandles. Expo- 


sure is 12 seconds at //4. 
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New Combustible for Photoflash Lamps 


A CASUAL consideration of the source of 


radiant energy in expendable photoflash lamps re- 
veals that it is derived from heat of combustion. 
The source is principally incandescent matter in all 
three phases, although the gas phase predominates.’ 
Although exothermic chemical reactions provided 
the earliest means of artificial illumination, and 
approximately 25 per cent of all present illumi- 
nants fall into this category, it seems to be of only 
fleeting interest to most illuminating engineers. 
Perhaps this is due to the lack of versatility in ap- 

more likely, a 
It is hoped that 


plication, apparent simplicity, or, 
dearth of papers on the subject. 
the following will serve as one step toward rectify- 
ing the last condition. 

In essence, a photoflash lamp is merely a fire in 
a bottle, as shown in Fig. 1. The combustible is 
metal in powder, foil, or filamentary form. The 
combustion supporting means is oxygen, a readily 
reduced oxide, or may be other reactive gases. The 
igniter is an electrically initiated match. A fine 
tungsten filament is heated to incandescence and 
ignites primer beads applied to lead wire junctions 
A violent heat stream from the primer then ignites 
the combustible mass. 

The first practical photoflash lamps were filled 
with aluminum foil about 0.00002-inch thick, and 
an oyxgen atmosphere of about 15 em Hg in a bulb 
about the size of present 150-watt incandescent 
Volumetric efficiency was approximately 
Luminous 


lamps. 
170 lumen seconds per cubic centimeter. 
efficiency, determined from theoretical heat of for- 
mation, was approximately 18 Ilpw 


( lumen second output ) 
4.185 ¥ caloric output ; 
Status of Existing Lamps 


Developments in the aluminum-oxygen lamp, 


By L. F. ANDERSON 


The development steps toward the attainment 
of the new zirconium photoflash lamps are 
described, including theoretical considerations, 
preparation of materials and test program. 
Reasons for selection of zirconium are given, 
and the somewhat involved processing of zir- 
conium into suitable raw material for photo- 
flash is outlined. The advantages of zir- 
conium, as well as the advantages obtained 
from the particular designs selected, are dis- 
cussed. Performance characteristics including 
light output, timing, color temperature and 
reflector efficiency are described and illus- 
trated. Reasons for choosing the rated peak 
times specified, as well as other ratings, are 
discussed. Photographic significance of this 
development is set forth. 


size reduction was possible only by increasing volu- 
metric efficiency. Nearly a seven-fold incrase has 
been achieved mainly by stronger envelopes, better 
fill dispersion, and improved igniters. No. 5 and 
No. 25 lamps yield about 750 lumen seconds per 
cubic centimeter, while the M2 gives over 1000 
lumen seconds per ec. Additional improvement in 
the miniature lamp was still needed for high speed 
and color photography. 

2. Marimum Utilization and Uniformity — High 
speed synchronization of Class M lamps (20 milli- 
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yhotographic equipment and film have proceeded aa en 
I a} eS pre EST am Nee IGNITER STEM 
at a rapid pace since 1930. The extent to which this So Gur 
: : Vie 
lamp has met the basic requirements of photogra- aS PI 
. . . . ‘ “ 

phers is covered in the following items: U BASE 

1. Mtniaturization— Although great strides have ———— 
been made in speed of film and lenses, substantial 
A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, August 17-22, 1958, Toronto, Ont 
AuTHorR: Sylvania Electric Products Inc.. Montoursville, Pa. This 
paper accepted by the Papers Committee of I1.E.S. as a Transaction » 
of the Illuminating Engineering Society Figure 1. Typical flash lamp parts. 
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second peak time as shown in Fig. 2 


has been rea- 
sonably satisfactory with closely controlled filamen- 
tary fills and igniters, coupled with more precise 
timing of synchronizers. However, the relatively 
limited latitude of color film warrants even closer 
timing control, particularly at higher shutter 
speeds. The rated peak time and short duration of 
the miniature M2 (15 milliseconds peak time as 
shown in Fig. 3) is designed for box cameras and 
does not give acceptable results with high shutter 
speeds. Likewise, Class M lamps give limited utili 
zation with inexpensive, fixed focus cameras when 
the shutter closes in 1/50th second. 
Color Balance 


form of lens attachments or incorporated in bulb 


} 


Filters, in the 


0 Acceptable 


coating, have given reasonably food results with 
3400 K 


Clear or light filter coated lanips are used success- 


tungsten color film, rated at 3200K or 


fully with Type F color film, which is balanced to 
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3800 K, the approximate color temperature of most 
photoflash lamps. A relatively dense blue filter, in- 
corporated in bulb coating, has given acceptable 
results with daylight color film. Blue miniature 
M2B lamps, however, are only partially compen- 
sated to daylight because of light output limita- 
tions, and results are poor unless used as fill-in 
illumination. 

4. Low Ignition Energy with Minimum Inad- 
vertent Flashes — Ignition energy levels of early 
lamps were reasonably satisfactory and improve- 
ments have been made since then. Small, dry cell 
batteries, coupled with intermittent wiping con- 
tacts, limit input energy to less than 5 milliwatt 
seconds. Nevertheless, the photoflash igniter is am- 
ply sensitive providing equipment is properly de- 
signed and maintained. Provision for low ignition 
energy requirements tends to increase susceptibility 
to inadvertent ignitions. Therefore, flashes may 
occur due to energy from static discharges, micro- 
wave fields, and friction. However, improved pri- 
mer application and internal grounding have re- 
duced the probable frequency of such flashes to less 
than 1 per 100,000, even in cold dry weather 

5. Rapid, Positive Insertion and Removal 
Latching devices and semi-automatic ejectors facili- 
tate loading and removal. The miniature lamp base, 
requiring no orientation, simplifies loading and has 
led to magazine feed. 

6. Containment of Reaction within Envelope — 
Despite increases in oxygen pressure and volu- 
metric efficiency, better containment has been real- 
ized through improvements in igniter and fill uni- 
formity, small bulb size, and stronger interior and 
exterior coatings. 

7. Low Cost — Substantial cost reductions have 
been made along with advancements through de- 
sign changes and automation. Twenty vears ago, 
the retail cost of comparable illumination was near- 
ly double existing cost, and the lamps were greatly 
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In real 


inferior in uniformity and applicability. 
value, this represents more than 75 per cent cost 
reduction. 

These developments satisfied most of the major 
requirements, but even prior to 1950, the limita- 
tions of the aluminum-oxygen system were recog- 
Further increase in volumetric efficiency 
appeared to be limited and were contingent upon 


nized. 


smaller and stronger envelopes. No substantial in- 
crease in luminous efficiency had been made, nor 
was any predictable. A new system offered the 
only frontier. 

Only two departures from the aluminum-oxygen 
system had ever been made commercially. The first 
was a 5 per cent to 7 per cent magnesium alloyed 
aluminum wire, which served to improve ductility 
and lower ignition temperature. Little change in 
luminous efficiency, compared to pure aluminum, 
was noted. The second is the zirconium primer 
paste lamps, SF and SM, which have very low volu- 
metric and luminous efficiencies of approximately 
170 lumen seconds per cubic centimeter and 9 Ipw, 
respectively. However, the lamp has some very use- 
ful properties. The color temperature is approxi- 
mately 3300K, which is an acceptable match for 
indoor color film. Rapid energy development to an 
early peak, coupled with short duration, obviates 
the necessity for elaborate shutter delay mecha- 
nisms, and provides fairly short exposure time even 
at slow shutter speeds. Despite these applications, 
the potential of zirconium as a photoflash combus- 
tible was obscured by the very low efficiencies. 


Experimental and Thermodynamic 
Considerations 


Early in the development program it was appar- 
ent that accurate appraisals of new systems could 
not be made with materials in powder form because 
of the inability to obtain good dispersion. Also, 
the difficulty in obtaining applicable elements in 
thin foil or filamentary form precluded the possi- 
bility of making random selections. Therefore, it 
was decided to make detailed thermodynamic caleu- 
lations for all likely candidates among the elements. 
Those reactions that appeared to be superior to the 
aluminum-oxygen system were tested experimen- 
tally, where possible. The accuracy of these caleu- 
lations was greatly enhanced through declassifica- 
tion of Atomic Energy Commission data and tech- 
niques.” 

In an effort to break through the limitations of 
the aluminum-oxygen system, many costly, searce 
and uncontrollable reactants, such as uranium, 
thorium, cerium and fluorine, were investigated. 
The following factors were found to most greatly 
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influence the color temperature and luminous effi- 
ciency. 

1. Heat of Formation — If the total heat devel- 
oped were merely used to raise the temperature, 
this might be the only major consideration. 

2. Decomposition Temperature — This was the 
most important criterion for predicting color tem- 
perature, light output and peak pressure. When 
decomposition into sub-compounds or original reac- 
tants occurs at relatively low temperatures, some 
of the heat of formation will be used to dissociate 
the final compound, instead of raising the tempera- 
ture. A peak equilibrium temperature can be cal- 
culated from a statistical evaluation of tempera- 
tures, dissociations and pressures. 

3. Reaction Speed — Reaction becomes less adia- 
batic with decrease in speed. If reaction speed is 
slow, more heat will be dissipated by conduction, 
and temperature will not be increased as predicted. 

4. Selective Radiation — Spectral emissivity of 
the evolved compound, along with radiation lines 
and absorption bands of activated gases, will affect 
the approximate assigned color temperature and 
photographie actinicity. 

5. Absorption — Depending on the system, vari- 
ous percentages of radiant energy will be absorbed 
by the reactants and compounds formed. 

Verifications of the predictions made from the 
thermodynamic data and the effects of other fac- 
tors, not covered in these calculations, were deter- 
mined experimentally by testing reactants in lamps. 
Many systems were ruled out, either thermody- 
namically or experimentally, notably including 
thorium, uranium, titanium and magnesium-oxygen 
systems and all the metal-halogen systems. The 
zirconium-oxygen system yielded the highest effi- 
ciencies and the thorium-oxygen system was the 
closest second. Of equal importance in the final 
selection was the subsequently warranted belief 
that zirconium would ultimately become available, 
and that processing into filamentary combustible 


could be done at reasonable cost. 


Processing Zirconium Combustible 

Obtaining satisfactory foil proved to be a formi- 
dable task. Hardness is the chief obstacle to suc- 
cessful rolling and shredding into filamentary com- 
bustible. The hardness increases with cold work 
and percentage of impurities, particularly small 
amounts of absorbed oxygen and nitrogen.* Iodide 
refinement of Kroll processed sponge results in 
more uniformly pure zirconium, but sizes of crystal 
bar produced were small and costs high. Further- 
more, ultimate foil was no softer, probably due to 
absorption of gases in subsequent operations. 

Therefore, Kroll processed, reactor grade zir- 
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conium was used. The sponge is are melted into 
ingots and forged into desired shape. It is then hot- 
rolled to a thickness of approximately 0.100-inch. 
At this point it is vapor blasted, pickled and an- 
nealed. Subsequently, it is rough rolled to sheet 
form and finally precision culled to specified foil 
gage of 0.001l-inch or less. Frequent interruptions 
for annealing are necessary to relieve cold work 
stresses. Very high vacuum must be maintained to 
minimize absorption of oxygen and nitrogen. Roll- 
ing techniques and vacuum annealing schedules are 
vital to production of satisfactory foil. The foil, 
which is 4 to 8 inches wide, is then sliced into fila- 
mentary strips 0.0010-inch to 0.0015-inch wide. If 
the material is harder than 200 D”H, it will tear, 
break, or form excessive powder. 

Reactor grade zirconium is preferred. Lower 
efficiencies have been obtained with commercial 
grade, containing Hafnium, and with zircalloy. 

Thus, highly acceptable combustible has been at- 
tained, but costs are high. The zirconium fill in 
M25 or M5 lamps is more than 200 times the cost 
of aluminum in an M2 lamp. Nevertheless, the 
lamp cost is nearly competitive from the standpoint 
of subject illumination. Although foil costs are 
currently higher than original estimates, due to 
unanticipated complexities and tighter tolerances, 
it is still expected that increased usage in reactor 
and other fields will permit substantial reductions 
within the next few years. 


Advantages in the Zirconium-Oxygen System 
Compared to the Aluminum-Oxygen System 


The following advantages have been obtained: 

1. Higher Luminous E ficiency — The luminous 
efficiency of the zirconium-oxygen system is ap- 
proximately 36 lpw. This is due primarily to higher 
decomposition temperature, although other factors 
such as burning rate, selective radiation and re- 





Figure 4. Physical comparison of midget, miniature and 
foil lamps. 
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duced absorption also contribute. Approximated 
color temperature is only 150K higher. 

2. Reduced Bulb Heating — Inasmuch as radia- 
tion is only fractionally absorbed, the total heat 
dissipated in the bulb is approximately 25 per cent 
lower per unit weight of oxygen consumed. 

3. Lower Peak Pressures— Peak pressure is more 
than 30 per cent lower per unit weight of oxygen 
consumed. This results from higher decomposition 
temperature, in that fewer gas molecules are pres- 
ent to expand. Reduced thermal energy at the bulb 
surface and reduced peak pressures permit increas- 
ing the initial oxygen pressure in the zirconium 
lamp by more than 25 per cent. Nevertheless, peak 
pressure and total thermal energy at the bulb sur- 
face are slightly less compared to the most efficient 
aluminum lamp. 

4. Improved Timing Uniformity — Variations 
in eross section of zirconium strands and energy 
output of the igniter have less effect on burning 
characteristic due to lower ignition temperature. 

5. Broader Intensity-Time Characteristic — For 
the same peak time and rate of energy increase the 
duration is longer. This is probably due to the 
higher peak temperature and the rate at which rela- 
tively compact zirconium oxide cools. This is par- 
ticularly useful in high speed synchronization as 
exposure will be more uniform. 

6. Reduction in Susceptibility to Inadvertent 
Ignitions — The zirconium lamp is only about 50 
per cent as susceptible to inadvertent ignitions 
from microwave fields and static discharges as the 
aluminum lamp. This is due to higher initial fill 
pressures and better grounding through the zir- 
conium fill. 


Photographic Performance 

Four zirconium lamp types have now been manu 
factured: M25, M25B, M5, and M5B. The M25 
types have nominal peak time ratings of 15 milli- 
seconds, which are designed for so-called “box” 
cameras. The M5 types are designed to peak at 20 
milliseconds, and are adapted to high speed, Class 
M synchronization. 

Fig. 4 shows a physical comparison of the bayo- 
net based midget lamps, #25 and #5, three minia- 
ture lamps, M2, M25, and M5, and a rather ancient 
foil lamp, #20, in that order. The miniature lamps 
appear to be nearly identical except for the some- 
what darker color of the zirconium fill in the latter 
two. The volumes of the midget lamps, at the left, 
are 31 ce and 25 ec, respectively. The three minia- 
ture lamps range in volume from 6.7-7.3 ce. The 
total light output of the zirconium lamps is 16,000 
lumen seconds, compared to an average of about 
19,000 lumen seconds for the midget lamps. Minia 
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Figure 5. Time-intensity characteristics 
of M2, M25 and MS miniature lamps. 
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ture lamps are used in very efficient 3-inch reflec- 
tors, while midget lamps are used in 4- to 5-inch 
reflectors, most of which have somewhat lower 
efficiencies of redirection. Reflector factors,* which 
are a weighted average of illumination with reflec- 
tor compared to bare lamp illumination, give an 
average advantage of approximately 15 per cent 
for the miniature lamp combination. Therefore it 
follows that the zirconium lamps, having one- 
quarter the volume of midget lamps, provide nearly 
equivalent subject illumination. Likewise, con- 
sidering the relatively poor efficiency of large lamps 
used in 7-inch reflectors, the zirconium miniature 
lamp is nearly equivalent in subject i.lumination to 
the long discontinued #20 foil lamp, shown at the 
extreme right. 

Fig. 5 shows comparative intensity-time character- 
istics of the M2, M25 and M5 lamps. Total light out- 
puts are 7,000 lumen seconds for the M2 lamp, and 
16,000 lumen seconds for the two zirconium lamps. 

Fig. 6 shows a comparison of effective lumen 
seconds for M5 and Class M midget lamps, as seen 
through a high speed synchronized shutter at 
1/100th second, 1/200th second, and 1/400th see- 
ond. Deviations from normal timing of shutter 
opening or from rated photoflash peak time are 
given along the abscissa in milliseconds. Positive 
values indicate early shutter opening or late photo- 
flash peak time, i.¢., shutter leads peak time. Nega- 
tive values indicate late shutter opening or early 
photoflash peak time, i.¢., shutter lags peak time. 
The average level of the M5 is less than 10 per cent 
below that of the Class M midget lamps. However, 
it will be noted that better uniformity of exposure 
is obtained with the M5, particularly near the cen- 
ter of the range. The +5 milliseconds range ap- 
proaches 3 sigma limits provided synchronizer 
setting is reasonably accurate. 

Fig. 7 shows a comparison of effective lumen 
seconds, for M2, M25, and Class M midget lamps, 
as seen through “box” camera shutters. Prevailing 
average shutter closure time is 25 milliseconds. 
Curves for the M2, M25 and Class M midget lamps 
show effective light vs. peak time variation for 
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nominal shutter closure of 25 milliseconds. The 
solid part of the curve extends 4 milliseconds either 
side of the rated peak time and gives approximate 
ranges (16 ms to 24 ms for the 20 ms midget, and 
11 ms to 19 ms for the 15 ms M2 and M25). The 
average exposure of midget lamps, and likewise of 
20 millisecond zirconium lamps, is higher than that 
of an M2, but variability is likely to be much 
greater. 

X and F synchronization® can also be covered in 
Fig. 7. At X synchronization, the shutter opens 
approximately 2 milliseconds prior to energizing 
the lamp. At F synchronization, the shutter starts 
to open at the same time the lamp is energized. At 
1/50th-second shutter speed, approximate closure 
times would be 18 (20—2) and 21 (20+1) milli- 
seconds, respectively. Average effective light out- 
puts for miniatures may be found at the 19- and 
16-millisecond ordinates, respectively. At these set- 
tings, the highest practical shutter speeds for the 
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Figure 6. Effective light output of M5 and midget lamps 
for high speed synchronization. 
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Figure 7. Effective light output of M25, M2 and midget 
lamps for “box” camera synchronization. 


M25 lamps are 1/50th second to 1/60th second, and 
much better utilization is obtained at slower speeds. 

An amber filter coating is applied to the M5 and 
M25 to reduce the color temperature, inasmuch as 
Fk’ type color film is balanced to 3800K. The M5B 
and M25B have a blue filter coating to raise the 
color temperature to approximately 6000K, the 
olor temperature to which daylight color film is 
balanced. These blue lamps are the first miniature 
types to be fully compensated to daylight. The 
light output rating of these lamps is 8500 lumen 


seconds. 


Conclusion 


The zirconium lamps are a new and valuable tool 
for photographers. The increase in light output 
will enable users of miniature based lamps to close 
down the aperture a full stop for increased depth 
of foeus and clarity. Higher shutter speeds may be 
used to “freeze” action better than ever before 
Larger group pictures may now be taken and dis- 
tance to subject may be increased when desired. A 
whole new field has been opened up in color. Where 
formerly, only threshold exposures could be made 
at acceptable distances from subject, fully exposed 
transparencies and prints can now be made. With 
full compensation to daylight, miniature blue types 
provide many additional uses in color photography. 

Virtual equivalence to the #5 and #25, bayonet 
based midget lamps, has been attained, and the 


662 New Combustible for Photoflash Lamps 





vastly improved portability of the zirconium lamps 
should be very advantageous. For years, many 
camera manufacturers have complained about the 
“tail wagging the dog,” referring to the compara- 
tive size of flash equipment to the camera. The 
new lamps will enable many manufacturers to 
reduce the size of flash equipment substantially. 

In conclusion, this development is regarded as 
the most significant advancement in the 28 years of 
photoflash history. It is the first time ust substan- 
tial improvement in luminous efficiency has been 
made, and volumetric efficiency increase to 2100 
lumen seconds per ce is greater than combined im- 
provement of previous history. 
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DISCUSSION 


R. F. Vanpensoom:* Economie considerations generally 
have prevented most illuminating engineers from specifying 
footcandle levels which would provide optimum visual acuity. 
As a result, we often find ourselves assuming that more light 
is necessarily desirable. However, with a given set of con 
ditions, this simply is not true in the photographie field. 
Take the “box” camera, for example. Perfect exposure 
occurs at 7 feet using either standard type F transparency 
or negative type color film and an M2 lamp. Doubling the 
light output results in perfect exposure at 10 feet instead of 
seven feet. This is fine if a 10-foot shot is desired. But, if 
as is often the case, the photographer prefers to move in to 
7 feet in order to obtain a larger, clearer picture of his 
subject, he may be plagued with serious over-exposure. 

The real question, it would seem, is at what distance from 
the subject do most “box” camera owners prefer to take 
pictures. To determine this, more than 50,000 prints were 
inspected at a typical photo finishing plant. These were 
black and white prints from box cameras. The latitude of 
black and white film is so great, plus the additional control 
in printing, that acceptable prints can be made from box 
camera exposures from 5 to 20 feet. Therefore, it could be 


TABLE I — Per Cent Flash Exposures Made at Various 
Distances — Black and White Films, Box Cameras, 


Distance “Per Cent of 














Distance Per Cent of 

in Feet Flash Pictures in Feet Flash Pictures 

2 ~ 3 2 a“ 4 

; 8 13 4 

4 10 14 4 

5 12 15 8 

6 10 16 3 

7 8 17 3 

8 6 18 2 

9 6 19 2 

10 5 20 1 

5 Over 20 2 
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*Photo Lamp Department, General Electric Co., Cleveland, Ohio. 
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Figure 1. Typical box camera subject photographed at distances of seven (left) 


and ten feet with a 


assumed that these pictures were taken at the distance the 
photographer preferred rather than at the distance dic 
tated by the film-flashbulb combination. Results of this 
survey are shown in Table I. Notice that 50 per cent of all 
exposures were made at a distance of 7 feet or less. A 
glanee at Fig. 1, showing a typical shot taken at 7 feet and 
10 feet shows why. 

Does it not appear, therefore, that the M2 lamp when 
used with color film in box cameras will produce more 
satisfactory results for more people than will the zirconium 
lamps? In addition, the M2 offers greatest economy ‘» the 
photographer (11¢ vs. 14¢ for M5 or M25 

Since the M2 can be used from 5 feet to 20 feet with 
black and white film, the need for more light is even less 
here than with color film. Nearly 90 per cent of all box 
camera exposures are still made with black and white ma 
terial 

Zirconium lamps, therefore, appear to fill a need for less 
than one per cent of all exposures in the box camera field 
Even here, our tests indicate the performance of the M5 is 
comparable to the M25. In these tests, shutter performance 
was measured on all box cameras now on the market. The 
average time, after electrical contact, for the shutter to 
reach the half-closed position was found to be 25+ milli 
seconds in cameras designed for miniature flashbulbs. Thus, 
while the M25 produces 12,700 lumen seconds while the 
shutter is open, the M5 produces 11,200 lumen seconds, 
Stated in more practical terms, optimum exposure using 
standard Type F color film occurs at 10.7 feet using the 
M25 and 10 feet using the M5. 

Simplicity is important to most box camera owners. The 
added simplicity of standardizing on one photoflash lamp 
type also seems desirable. In that event, it appears that the 
M2 is still the best all around lamp for the box camera 
both for performance and economy. 

Mr. Anderson stresses the importance of miniaturization 
in photography in general and photoflash lamps in partic 
lar. We most heartily agree. The miniaturization in the 
form of the M5 lamp as a replacement for the No. 5 and 
No. 25 appears to be a really significant contribution made 


possible by the use of zirconium. 
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Kodak Starflash camera. 


L. F. ANDERSON:* To cover the range of requirements, it is 
obvious that there are definite applications for both the M2 
and the M25 in box camera photography. Using the per 
centages cited in Mr. Vandenboom’s Table I, M2’s give 
satisfactory color photographs for 30 per cent of the popu 
lation at the recommended distances of 6 to 9 feet. Similarly, 
M25’s give satisfactory results for 26 per cent of the popu- 
lation, at the recommended distances of 8 to 12 feet. Cer- 
tainly these miniature lamp users should not be denied 
color shots beyond 9 feet. Our own analyses indicate that 
under-exposure, rather than over-exposure has been the 
greatest problem for the box camera user, and to some 
extent, this may be a factor in the relatively low percentage 
of color used with box cameras. Where over-exposure is a 
problem, attenuation may be easily effected through lens 
filters, diffusing shields, or removal of reflector, if one does 
not choose to carry a less powerful lamp. No means for 
increasing illumination are available to the box camera 
photographer. 

For daylight color photography, the box camera user is 
operating at an even greater disadvantage without the 
M25B. In order to partially satisfy this requirement, prior 
to the zirconium lamp development, the lamp industry pro 
vided an abortive, partially compensated M2B in which it 
was necessary to compromise on color balance to achieve 
bare threshold exposure. 

In box camera application, the M25 is far superior to 
the M5. It is true that the average effective light output 
as seen through a shutter that is half closed in 25 milli- 
seconds, is only about 15 per cent greater for the M25 
compared to the M5. However, there is no comparison in 
uniformity of exposure. Assuming a peak time spread of+4 
milliseconds, as indicated in Fig. 7, the effective light output 
range is 2:1 for the M5, compared to 1.3:1 for the M25. 
For faster closure time and for “X” or “F” synchronization 
at 1/50th-second shutter speed, the comparison is even more 
favorable to the M25. In these cases, average effective light 
output of the M25 may be 50 per cent greater than that of 


the M5, and the spread less than half as great. 
*Author 
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Main auditorium. 


ees as a structural element of archi 


tectural design frequently finds its best expression 
in religious interiors. It has been so used in this 
beautiful Synagogue of Congregation Rodfei Zedek 
These could be only words, however, without the 
engineering detail which forms the other half of 
the partnership of the “art and science of light 
ing.” It is this phase which Mr. Cohen presents as 
his most interesting achievement. Adding to his 
challenge was, of course, the problem so often en 


ountered in such jobs budget limitations 


Main Auditorium 


The main auditorium is 110 feet wide and 100 
feet long, with a seating capacity of 1250. It is 
used for the High Holiday services and large social 
functions. The space beneath the canopies on each 
side is also used as classrooms, partitioned into 20- 
foot-square sections by means of sliding curtains 
The room is richly decorated with redwood lami 
nated arches on 20-foot centers, redwood wall pan 


ling and a patterned acoustical tile ceiling. Ceil 


ing reflection factor is 72 per cent, paneling is 22 
per cent and the carpeting 15 per cent 
Incandescent was chosen for the general illumi 


nation for color rendition and the R-40 lamp for 
economy. Cove lighting was selected as being less 
ostly than chandeliers (which would also detract 
from the simple architectural lines of the room 
and more easily maintained than a system recessed 
n the 35-foot high ceiling, for which a catwalk 
would have to be constructed. The side canopies 
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Simplicity 
Economy 


Suitability: 


provided an obvious location for the installation of 
the R-40 lamps; 150-watt on 3-foot centers, 300 
watt on 1'4-foot centers and 300-watt on 3-foot 
centers. These are mounted in swivel sockets which 
are secured to a continuous metal raceway, mounted 
on the platforms at each side from which the units 
can be relamped 

Since the lamps burn only about 300 hours a 


year, the reflector lamp has an economic advantage 
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R-40 lamps mounted on the 14-foot 2'4-inch high 
platforms on either side of the main auditorium. 
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Altar area of main auditorium, with stained glass window. 


Specifications for a Synagogue 


over a PS-30 in a metal reflector, although it is 
higher in initial cost. It would take 25 years to 
offset the initial cost of metal reflectors. 

Illumination at the front or pulpit area is sup- 
plemented by recessed adjustable fixtures, with 200- 
watt lamps, mounted in the band shell ceiling. 
Two of these units on each side are aimed at the 
speakers’ positions. In addition, the number of R- 
40 cove lights is doubled in this area. Illumination 
on the pulpit area was 45 footeandles and that in 
the general auditorium was 25 footeandles after 
one year’s operation. 

The Ark which houses the Holy Torahs (Serolls 
is highlighted by a single lamp cove. This provides 
100 footcandles, focusing attention on the Ark 
Over the Ark is a stained glass window depicting 
the burning of the Ten Commandments at Mount 
Sinai. The flame portion at the top is lighted by 
ten 150-watt PAR-38 spotlamps behind the glass 
The remaining area is illuminated by 24 rows of 
slimline lamps on 24-inch centers. Each row con 
tains two 72-inch lamps on 430 ma. Since the 
stained glass has a high transmission factor, viny] 
sheets are placed between the stained glass and the 
lamps, and for a gradually diminishing brightness 
from top to bottom, two thicknesses of plastic are 


used: 0.007- and 0.020-inch, for brightnesses of 65 
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Specifications for a Synagogue 


footlamberts at the flame and 25 at the Ten Com- 
mandments. 

Lighting in the areas under the side canopies is 
from recessed square units with concave low-bright- 
ness lenses and 150-watt lamps. These units are 
spaced on 7-foot centers and prov ide 35 footcandles 
after one year’s service. 

Units in the platform at the rear of the audi- 
torium are 15-inch square fixtures with low bright- 
ness lenses and 200-watt lamps. Ceiling height 
here is 20 feet and the units provide 20 footcandles 


in this area. 


Chapel 
The 1000-square-foot Chapel, which seats 112, is 
used for Friday Evening services and small social 


affairs. General illumination is provided by four 


Melvin Cohen, Chicago Section, Midwestern 
Region, won top honors in his Regional contest for 
My Most Interesting Lighting Job, with this instal- 
lation. Mr. Cohen is an Illuminating Engineer 
with A 
tects, in Chicago, Ill. 


Epstein and Sons, Enagineers and Archs- 
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Chapel, with specially 


chandeliers, each containing eight 60-watt lamps in 
the arms and three 100-watt lamps in the center 
globe. Chandeliers are placed on either side of the 
center aisle, so as not to distract from the main 
altar. Chandeliers provided 20 footeandles after 
one year’s operation 

The altar is illuminated by both incandescent 
and fluorescent sources. Two recessed adjustable 
fixtures use 150-watt PAR-38 floods, and two light 
T-12 slimline 


These “hoxes”’ are 


ing “boxes” each contain 96-inch 
lamps operated at 430 ma 
mounted at an angle in front of the translucent 
glass windows on each side of the altar and serve 
two purposes. They add more light to the altar 
area and also illuminate the glass panels which 
form part of the main facade of the building. The 
translucent glass will be replaced with stained glass 
as soon as the money is available. Illumination on 
the altar area from both incandescent and fluores- 
cent fixtures totals 40 footcandles twice the level 
in the rest of the room 
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designed “light boxes.” 


Lobby 


The entrance lobby is 1300 square feet in area 
and is lighted by a combination of sources. Incan- 
descent units are used to dramatize a marble wall 
opposite the main entrance doors, supplemented by 
PAR-38 
spots highlight shrubbery at the foot of the wall. 


a fluorescent cove adjacent to the wall. 


Especially designed rectangular fluorescent fix- 
tures, with 2- by 4-foot diffusing glass panels, are 
used elsewhere in the lobby for a level of 25 foot 


candles after one year’s service 


Results 


The three criteria for the specification of lighting 
in this Synagogue can be considered as met. The 
dramatic and functional results achieved and the 
harmony of lighting system with the architecture 
The third factor, 
economy, is evident only to those responsible for 


are shown in the photographs. 


the Congregation’s finances. 





Index to 1958 — 
Officer-Committee Directory 





The annual Index to 1958, which will be published as Part II of the January 1959 issue, 
will give the business addresses, when available, of IES Officers and committee personrel for 


1957-1958 and 1958-1959, and so can be used as a Directory for these active IES members. 
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Automated Universal Distribution Photometer 


a the subject of this paper, is 
defined “Photometer, Automated Universal Distri- 
bution Gonio Electric Type.” To meet present-day 
needs of photometric testing*:? this fully automated 
distribution photometer was born. Since the advent 
of fluorescent lighting, measurement requirements 
have necessitated a new approach to luminaire test- 
ing. Lamps are sensitive to changes in operating 
position, to ambient temperature, to thermal drafts; 
and their very size prohibits their being properly 
tested on previously available types of photometers. 
Several different types of photometers have been 
and are being used, but they all have inherent seri- 
The time 
required to manually take the hundreds of read- 


ous drawbacks to their continued use. 


ings, make necessary corrections during test, make 
temperature corrections at the completion of a test, 
ealeulate, and plot the data is prohibitive in today’s 
business climate. A large, fully automated pho- 
tometer, capable of operating all luminaires in their 
normal “in use” position, at any required test dis- 
tance, at a standardized ambient temperature with 
minimum thermal drafts, was our selection. Equip- 
ment necessary to the realization of these goals is 
now technically and economically available. 


Basic Requirements 

Listed below are the major requirements for 
PAUDGET : 

(1) It should be capable of making distribution 
measurements of any existing or foreseeable street 
light, floodlight, or lamp and of mounting search- 
lights for normal outdoor testing. 

(2) It should be capable of mounting luminaires 
in their normal operating position. 

(3) It should be capable of measurements at any 
distance up to 100 feet on an indoor range and up 
to over 1500 feet on an outdoor range. 

(4) It should operate in standard ambient tem- 
perature of 77F +2F with minimum thermal 
drafts." 

(5) The centerline of light beam must be fixed 
in space and not vary with luminaire or photome- 
ter position. 


A paper presented at the National Technica! Conference of the 
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(6) Both goniometer Types! “A” and “B” shoula 
be present or possible. 

(7) All foreseeable luminaire power require- 
ments should be provided. 

(8) All electrical and mechanical devices neces- 
sary for personne! safety should be provided. 

(9) It should have a rapid means of changing 
from one setup to another, thus minimizing pho- 
tometer set-up time. 

(10) Fully automatic operation (“Auto” in text) 
requiring no human attention during test should 
be provided. 

(11) It should have an extremely simple, versa- 
tile, foolproof method of programming. 

(12) It should have sufficient output data auto- 
matically punched into tabulating cards to permit 
mechanized and electronic calculation of test data 
with existing or future electronic data processing 
equipment. 

(13) Testing and calculation time should be a 
matter of minutes instead of hours. 

(14) Accuracy of any angular measurement 
should be within +0.5 degree, and electrical read- 
out should be within 0.3 per cent of full scale. 

(15) There should be no requirements or provi- 
sion for curve plotting. 

(16) To eliminate all linearity errors, a multi- 
range visual and digital indicator of the current 
balance type is required for light measurements. 

(17) Manual as well as automatically operated 
electrical drives are required on all axes of rotation. 

(18) Provisions should be made for operating 
with various types of brightness meters, and long 
persistent screen cathode ray oscilloscopes. 

(19) It should have unified control panels for 
simplified operation. 

(20) It should provide for the possibility, when 
advanced types of electronic computers become 
available in the Department, of automatically plot- 
ting iso-candle, iso-footlambert, and iso-footcandle 
curves. 

(21) It should have provision for taking output 
data in such type and form that visibility and com- 
fort caleulations can be made from basic test data 
without further data handling. 

(22) It should have a well balanced photometer 
structure, very sturdily constructed, yet requiring 
the minimum in electrical drive requirements. 
Franklin 
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TABLE I — Statistics. 








1. Luminaires and lamps that can be tested 
Types: Any lamp, streetlight, floodlight or searchlight. 
Sizes: Lamps and luminaires up to 9 feet in length. 
Projectors up to 36 inches in diameter. 
Operating Position: Any normal service condition. 


2. Structure 

Overall Size: 10-foot by 16-foot diamond shaped frames, 
15 feet wide, rotating on two 8.7-foot diame 
ter rings. 

Mirror Size: 8-sided, 8-foot by 12-foot by %-inch thick 
“Parallel-o-Plate” glass. Second surface sil 
vered glass mirror. 

Weight: Approximately 7.5 tons. 

Elevation Centerline: 5 feet 912 inches above floor of lab 

oratory. 


Goniometer Types: Both “A” and “B” types possible. 


3. Space Requirements 
23 feet long by 15 feet wide by 
24 feet high. 
100 feet long. 
1500 feet + long. 


Room Size for Structure: 


Ranges Available: Indoor 
Outdoor 


4 Electrical 
W ire Installed : 
Control Power Needed: Approximately 4 kw. 


Approximately 144 miles. 


Luminaire Power Normally Available: Approximately 10 kw. 

Types of Power Available: D-c—a-e 60 and 400 eps, 1 and 

3 phase voltages up to 600 
volts. 

Readout Recorder: Multi-range current balance type. 


Input-Output Device: Electro-mechanical ecard punch. 
5. Accuracy 

Angle Setting: +0.5 degree 

Electrical Readout: 0.3 per cent. 

Analog to Digital Converter: 0.1 per cent. 

6. General 

Room Ambient Temperature: 77F +2F. 
Position and Readout Time: Approximately 0.06 minutes 
per reading. 

Drawings Required: Approximately 100. 
Planning and Design Stage: Approximately two years. 


Construction Time: Approximately one year. 


23) The floor space should be the minimum 
consistent with the above requirements. 

24) There should be a bright, cheerful control 
room environment for laboratory personnel. 

As one might guess after reading these two dozen 
major requirements, the laboratory has been de- 
signed for and around paupcet. Table I gives 
statistics on the final design. Fig. 1 gives a pic- 
torial view of the various major components, and a 
block diagram showing its elementary functional 
operation. Input and output information is in the 
form of tabulating cards, read and punched on an 
electro-mechanical card machine. Information read 
from cards is sent to the program unit, which is 
the “brain” of the system, co-ordinating all fune- 


tions. The program unit positions the fixture in 
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azimuth (fixture rotation) and the ferris-wheel- 
type structure in elevation (structure rotation on 
the large rings). The light output is read, by the 
light read-out device, into the card machine and 
the data punched into the final tabulating card. 
The design of paupeet, in which the luminaire 
revolves around a mirror,” was selected as being 
most suitable for our purposes. The basic construc- 
tion is shown pictorially in Fig. 1, and actual de- 
tails are shown in Figs. 2 and 3. Two large, dia- 
mond-shaped frames support two steel rings, ap- 
proximately 8% feet in diameter, which ride on 
four small idler and drive wheels. These assembled 
frames and rings are spaced twelve feet apart by a 
structural steel connecting frame that forms the 
support for an 8-foot by 12-foot silvered glass mir- 
ror. This mirror is mounted at a 45-degree angle 
to the axis of the rings and midway between the 
two rings. The two ends on the long axis of the 
diamond-shaped frame support a yoke for mount- 
ing the luminaire and, on the opposite end, counter- 
weights to balance the weight of the luminaire yoke. 
To keep the structure in balance, provision is made 
on the counterweight side for adding weight, de- 
pending upon the weight of the luwinaire being 
tested. As the rings rotate, the mirror, luminaire 
yoke, and counterweights also rotate. The mirror 
simply rotates about its mounting axis while the 
luminaire and counterweights trace a circular path 
in space. To make certain the luminaire always 
operates in the required mounting position, the 
juminaire yoke on the structure is pivoted at each 
end, and which 
maintain the vertical position of the yoke in its 
traverse of space about the centrally located mirror. 


provided with counterweights, 


This type of construction has four main advan- 
tages: (a) it is a type “A” goniometer, (b) lumi- 
naires may be mounted in their normal operating 
position, (¢) tests can be made at any distance be- 
cause of the reflected light beam always occupying 
the same line in space, and (d) it uses a compact, 
well-balanced structure. 

Its basic size and complexity was determined by 
the requirement for testing fluorescent luminaires 
up to over eight feet in length and in operating 
positions up to 25-degree tilts above the horizontal. 

By means of an auxiliary yoke (see Fig. 4) one 
can easily convert to projector testing and employ 
a type “B” goniometer.' In this case, structure ele- 
vation is locked in fixed position, the floodlight yoke 
is mounted on the structure in place of the lumi- 
naire (shown in Fig. 2), and the floodlight mounted 
within the square holder (see Fig. 4) which can 
then be rotated in azimuth and elevation. For test- 
ing searchlights, PUADGET is used only as a means of 
support and for supplying power. Tests would be 
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Figure 1. Functional Diagram. By fol- 
lowing the arrows, the path of the 
input information on cards can be 
traced through the card reader tand 
program unit, to the photometer struc- 
ture drive motors. Light output from 
the luminaire is measured by the light 
cell, sent to the light readout device, 
program unit, and to the card machine, 
where it is punched into the output 
card. 


conducted on an outdoor range, manually, in the 


usual manner. 


Design of Electrical Controls 


To make PAUDGET truly automatic and accurate 
electrical controls (see Fig. 5) with the following 


design form were selected 


Servo Drive Circuits 

One main objective was to eliminate the labor 
ous hand operation of previous photometers. Three 
separate electrical drive systems, each capable of 
being controlled by either manual or automatic 
operatiom were selected 

The high power requirements for the two struc 
ture elevation motions necessitated d-c drive motors 
supplied by a d-c amplidyne with tachometer feed- 
back. The lower power requirements of the lumi 
naire azimuth drive could best be supplied by a 
two-phase a-c motor operating from a magnetic 
amplifier, also utilizing tachometer feedback. Maxi 
mum speeds of 1 rpm on elevation and 4 rpm on 
azimuth are possible, with any lower speed avail 
able as needed. These were chosen as being maxi 
mum safe speeds for structure rotations, while the 
4 rpm on azimuth will permit viewing | ght pat- 
terns from luminaires in various cones® on a cath 


ode ray oscilloscope 


Visual Shaft Position Indicator 

The need for knowing accurately the positions of 
three shafts operating in space required the use of 
synchros, a servo amplifier, and a motor driving a 
three-dial, digital type bearing counter. Thus the 
operator in the control area knows the exact angu- 
lar position of all shafts with respect to known 
reference points. To conserve equipment life, this 
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inoperative when tests are 


function is normally 


being run automatically. 


Luminaire Power Circuits 
A choice of three different circuits is available to 
Direct 
standard 


supply power to the luminaire under test 
current is available for operation of 
Single phase 60-cycle a-¢c 


A third circuit 


lamps and luminaires 
supplies power for luminaire tests 
has been installed to accommodate 3 phase, 4-wire 
a-c suplies at various anticipated frequencies and 
power requirements. On account of the 360-degree 
rotation of the luminaire azimuth shaft, slip rings 
are necessary for transferring power to the lumi- 


naire. To assure satisfactory operation and long 





Structure — front view. View taken from 


Figure 2. 
point near light cell, looking toward mirror (center) 
and luminaire (at left). Shows construction details of 
the frame (foreground) and yoke for mounting lumi- 
naire (at left). Window to control area is at left rear. 
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silver rings employing three silver graphite 
Adequate 


brushes per ring have been installed 


provisions for necessary instrumentation hav e been 


f nirol Cirenusits 
Control circuits perform various functions nec 
essary to the proper operation of the photometer 
und safety of laboratory personnel. There is a main 
off” circuit for automatic operation, properly 
locked to prevent the taking of incorrect or 
ous test data. There are also the necessary 


nterlo 


iv relays, limit switches, ete 


ks between circuits, operating switches time 
, providing a direct 
n with the system’s program unit 

Readout Circuits 


Provision has been made for visually indicating 


ligitally recording the light output, wattage, 





Figure 4. Projector yoke. Laboratory technician holding 
floodlight to be mounted on a plywood panel within the 
small square frame (center). Elevation drive mechanism 
is shown at right. During operation this projector yoke 


mounts in same location as luminaire shown in Fig. 2. 
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Figure 3. Structure — rear view. View 

of back of mirror support frame (up- 

per left), counterweights (foreground), 

and author on catwalk (center). This 

shows construction details of the sup- 

porting frame, cage, and siz» of struc- 
ture. 


voltage, or current of the luminaire. A multi-range 


eurrent balance type of indicator, having one 
second balancing time, is employed to eliminate 
errors due to lack of linearity in cireuits employ- 
ing photovoltaic cells. An electro-mechanical ana- 
log to digital converter is geared to the shaft of the 
indicator, permitting direct digital information to 
be supplied the program unit. Still to be installed 
is a potentiometer type of indicator employing a 
similar analog to digital converter for use in read- 
ing luminaire input power, voltage, or current, or 
room ambient or luminaire temperatures. Various 
electrical transducers permit selection of function 


to be measured. 


Vaster Automatic Input-Output Controls 

Two main components make up this section; an 
electro-mechanical card punch and card reader (see 
Fig. 6 
Tabulating cards placed in the card machine pro- 
vide the input and output information. Two inter- 
One, the master 


and an electro-mechanical program unit. 


leaved decks of cards are used. 
deck, contains a program code number, and the 
azimuth and elevation angles. At the moment, one 
reading per card is being used although provisions 
have been designed into the system to permit five 
‘eadings per card. The other, or detail deck, con- 
tains only the test number, the remainder of the 
information being punched into it during the test. 
Such information is either duplicated directly from 
the master deck, such as the azimuth and elevation 
angles, or it punches the light and electrical values 
directly from the analog to digital converters. 
Information read from the master cards is fed 
into the program unit for execution of orders. The 
program unit controls all photometer operations, 
ealling all the plays. It alone decides if everything 
is set for automatic operation, calls for reading of 
eard information, positioning structure, punching 
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Figure 5. Control Area. From left to 
right are shown the test bench, con- 
trolling all power to PAUDGET, the 
light indicator (top) and motor con- 
trol cabinet for manual operation of 
all motor drives (left of center), the 
master control panel showing controls 
(top), and program unit at bottom of 
panel, and in the right rear, the card 
machine that both reads and punches 
the tabulating cards. 


of readings into cards, advancing cards, stopping 
operations if something goes wrong, or continuing 
to function normally until all readings have been 
completed. It employs a point-by-point positioning 
system and can be programmed to call for any de- 
sired type and number of readout stations simply 
by changing the input master deck. Extremely 
versatile programming is possible, and can be 
changed simply by putting a different deck of mas- 
ter cards in the card punch machine. This feature 
permits taking light distribution patterns along 
vertical planes,* cones,® longitudinal roadway lines,* 
transverse roadway lines,’® for use in comfort and 
visibility studies,® or along any other desired path 


Operation 


A brief explanation of the operation of the el 


trical system will be given with the aid of Fig. 7. 
Luminaire Power Circuits 

Regulated a-c or d-c voltages can be selected by 
the selector switch, to be connected through the 
necessary instrumentation of the test bench and 
finally through slip rings to the luminaire under 
test. A-c control power is also supplied to all con- 
trol points and is indicated on the block diagram 
by the use of the circled letters CP. 


Digital Readout Circuits 

Electrical transducers convert voltage, wattage, 
temperature, etc., to the appropriate electrical volt- 
ages for registering on the indicator shown. In 
similar fashion, various types of light receivers are 
employed to convert the luminaire light output to 
the appropriate electrical currents for registering 
on the indicator shown. Both indicators employ a 
direct coupled analog to digital converter which 
converts the electrical analog signal to an equiva- 
lent electrical digital signal for proper registration 





of the outputs into the output tabulating card by 
the card punch, the signal arriving there via the 


program unit. 


Power Controls 

These are the various interlocking circuits lead- 
ing up to satisfactory operation of the photometer 
on automatic operation. Four room door interlocks 
(lower left of diagram) must be closed before power 
cau be supplied to the luminaire on test or the 
“auto” circuit energized. At the same time flashing 
red warning lights about the laboratory call atten- 
tion of this fact to operating and all other person- 
nel. If the luminaire on test is generating light, a 
photoelectric light sensor registers that fact and 


closes another contact iy the “auto” cireuit. De- 
; 





Figure 6. Electro-mechanical card punch. Laboratory 
technician checking typical output data card. Close-up 
view of the machine, showing cards in normal operating 
positions (input, right; output, left), extra program 
drums (center), hand operated keyboard (right), and 
typical form of calculated test data (left). 
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pending upon the test being run, control of appro- 
priate room lights is turned over to the program 
unit by closing another contact in the “auto” cir- 
cuit. The proper light receiver circuit scale must 
be adjusted to the maximum light output expected, 
after which another contact in the “auto” circuit 
must be closed. The start push button is pressed 
and the program unit is then in command. How- 
ever, if ‘ight output from the luminaire should 
fail, or the light indicator go off scale, or someone 
should open a room door, or any similarly un- 
authorized or unexpected act should occur, all op- 
erations immediately stop. 


Master Controls 

The brain cf PAUDGeET is in the program unit and 
its tabulating ecard machine that acts as a master 
control. The proper deck of interleaved master and 
detail cards are properly placed and positioned in 
the electro-mechanical card machine. Upon receipt 
of the start “auto” signal from the power controls, 
the program unit reads the code punched into the 
first card. The stepping switch then moves to the 
azimuth and elevation angle readout positions, set- 
ting up the electrical equivalent of the azimuth and 
elevation angles called for by the card and the 
structure moves into position. Upon arrival of the 
structure at this point ,the two position potentiome- 
ters indicate “null” agreement with the analog de- 
coding networks and the program unit instructs the 
ecard punch to punch into the output card the light 
and electrical values measured by the indicators. 
At the completion of this cycle, the next code num- 
ber in the master deck is read and the cycle re- 
peated until the stop code is reached, at which time 
“auto” operation is halted and the light receiver 
Should trouble 
develop in the card machine or program unit dur- 


and room light circuits are reset. 


ing test, interlocks will stop “auto” operation with- 
in ten seconds. 

At the moment, this is a digital, point-by-point 
positioning system, with the future possibility, how- 
ever, of taking readings on the fly. It also employs 
eard input and output, although this also could be 
changed to other methods such as tape if the occa- 
sion should demand further speeding up of testing 
and calculating. 

Servo Drives 

As mentioned earlier, when the program unit 
ealls for structure movement to a new location, 
there is a difference in voltage between the struc- 
ture position potentiometer and the program unit 
analog decoding network. In either azimuth 
elevation this feeds a signal through a motor speed 


or 


limiting circuit, a current null sensing circuit, and 
into the control relays. The appropriate drive mo- 
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tor then operates to drive the structure or lumi- 
naire to the requested position. When at this posi- 
tion, the null sensor circuit acknowiedges agree- 
ment and requests the next program step of the 
card machine. 

By means of the manual controls shown to the 
right of the program unit, the operator may manu- 
ally position either or both the structure or the 
luminaire. To aid in this, a synchro-operated, 
visual shaft position indicator is provided. Under 
manual control, the operator has the choice of for- 
ward-reverse, on-off, full speed range, jog buttons, 
to whatever angles he selects. 


Interesting Design Problems 

As mentioned earlier, the laboratory was de- 
signed around PAUDGET. Fig. 8 shows the structure 
at the center with the various indoor and outdoor 
ranges, control areas, and other laboratory equip- 
ment located nearby. Approximately two-thirds of 
the laboratory floor space is used by the new pho- 
tometer and its auxiliary equipment. In connection 
with the outdoor searchlight range, it was necessary 
to co-ordinate with the building architect to be sure 
the range was specified on the main building and 
grounds blueprints. This assures that the range 
will be considered in any future plans of the de- 
partment. A track, built into the floor of the lab. 
oratory, runs parallel (two feet away) to the cen- 
terline of the light beam from the photometer and 
permits easy placement and location of light re- 
ceivers with respect to the luminaire under test. 

A new innovation in the form of luminaire set-up 
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Figure 8, Plan View — PAUDGET. 

over-all relationship of the control room (left), struc- 

ture (center), 100-foot indoor range (right), and the 
outdoor range (foreground). 


Here is seen the 
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jigs (see Fig. 9) is being used. These consist of 
mating plates, so oriented that they can be assem- 
bled in only one way. The top plate is common to 
all wall brackets and photometers, while the lumi- 
naires to be tested are mounted on the bottom 
plates. This permits luminaire setups to be made 
on the wall brackets and provides minimum pho- 
tometer set-up time. For example, once a setup has 
been made on a wall bracket it can be properly 
mounted and oriented on the photometer in a mat- 
ter of minutes. Many luminaire setups can be 
under way simultaneously on the wall bracket 
mountings. In shifting from luminaire to projec- 
tor testing it is necessary to convert the photometer 
structure which is in addition to the normal trans- 
fer time. 

To minimize thermal drafts and help maintain 
standard ambient temperature conditions, a large 
diffusing duct, perforated with thousands of small 
holes, covers approximately half the ceiling of the 
room housing the structure. Since operating per- 
sonnel are in this room only a small percentage of 
the time, a minimum of air circulation has also 
been provided. 

The structure has been very rigidly constructed 
to minimize deflection of members due to weight of 
large 


luminaires, operating personnel, and the 


mirror which presented many problems. This is one 
of the largest mirrors ever made in this country 


The mirror is mounted on a honeycomb frame of 





Figure 9. Set-up jigs. View of laboratory technician 

assembling luminaire with bottom part of jig to the top 

mating jig welded to the wall bracket. Note the pins that 
only permit assembly in the approved orientation. 
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Honduras mahogany, selected because of its sta- 
bility. After the seating surface had been made 
perfectly flat, the mirror was cushioned on a layer 
of rubber, clamped around the edges, and finally 
four blocks of wood were glued to the back of the 
mirror. These provide support for the center area 
of glass when the mirror is tipped in the down- 
ward direction. A delicate balance of design fea- 
tures, components, and pressure in the supports 
was necessary. 

Because luminaires are held in their normal 
operating position during the test by gravity, and 
because the structure itself is delicately balanced, 
it is necessary that the luminaires to be tested and 
the structure itself be statically balanced prior to 
running a test. This is accomplished by using prop- 
erly designed luminaire supports and by the ade- 
quate facilities which have been provided on the 
structure itself. Experimentation is necessary with 
new luminaires, while data on older or more fre- 
quently tested luminaires can easily be referred to 
in future testing. 

The light indicator is the typical rectangular 
co-ordinate strip chart type of curve plotting re- 
corder, and one might wonder about the earlier re- 
quirement of “no eurve plotting desired.” The 
initial requirements were for a self-balancing type 
of indicator, but it was soon discovered that an- 
other requirement prohibited its use. To shorten 
testing time, and still accommodate the rapidly 
changing light patterns from luminaires, it was 
necessary to specify an instrumetn having a one- 
second, full-scale balancing time. This feature is 
available only on strip chart types of recorders. A 
urrent balance type of recorder has been used to 
eliminate linearity errors when used with photo- 
voltaic cells. Seven ranges, from 0.1 through 100 
microamperes provide the sensitivity needed for the 
wide range of lamps, luminaires, floodlights, and 
searchlights to be tested. Standard means of at- 
tenuating the light can be employed for higher 
light levels. In addition, the recorder has a built-in 
electro-mechanical analog to digital converter, per- 
mitting direct presentation of the data to the card 
punch. An automatic current standardizer elimi- 
nates instrument error during a test. 

A word about the “no curve plotting” require- 
ment. Over the past decade or so much work has 
been done in photometry in the field of direct curve 
plotting of luminaire light distributions in one or 
two cones or planes. It has been time consuming 
and, many times, of little value. Many more intelli- 
gent decisions can be made by an analysis of the 
major portion or complete luminaire light distribu- 
tion. 

With paupaet it is now possible to obtain com- 
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plete luminaire light distributions in approximately 
the same time as was formerly required to find and 
plot only the maximum cone and vertical planes 
from a luminaire. If only the street side light is 
needed, it can be obtained in even less time. Why 
be content with just a cone or vertical plane when, 
in less time, one can have information on the major 
portion of the luminaire light pattern for study? 
If, in design studies, it is desired to observe, on test, 
light patterns in various paths it will be altogether 
possible, with the aid of a long persistent screen 
cathode ray oscilloscope, to observe and photograph 
these light patterns. 

Planning the installation and interlocking of the 
various electrical and mechanical functions for 
proper operation began long before the construc- 
tion of the laboratory. For example, with an auto- 
mated photometer, room lights in the various rooms 
must be under the control of the program unit 
when the photometer is on automatic operation. 
Cell circuits at various points along the length of 
the indoor range must terminate in the main con- 
trol area. Room door interlock circuits and flashing 
red warning lights were installed around the lab- 
oratory to prevent interruptions during automatic 
operation. 


Summary 

For the past half century photometric testing 
and the calculation of test data into usable applica- 
tion data has been a manual, hand operation proc- 
ess. The inability of this method, many times in 
the past, to make sufficient, accurate information 
available at the proper time has been a serious in- 
convenience. 

Paupeer records test data in approximately one- 
third the time formeriy required with the hand 
operated photometers now in use, and future data 
processing improvements will permit elimination 
of about 40 per cent of this time. Today the possi- 
bilities are available for producing sufficient and 
adequate test data; of optimizing luminaire designs 
more rapidly and of conducting more frequent 
quality audits of our finished products. For caleu- 
lations, the time saving at present is about 75 per 
cent over hand calculation methods, simply by 
using the accounting type of data processing ma- 
chines. Once the data are available in card form 
the type of calculating equipment available deter- 
mines the calculating and plotting time required.® 
Time previously devoted to routine testing and 
calculating can be spent doing the creative types of 
work so necessary to a labortory operation. 

The versatility of automation as evidenced by 
PAUDGET opens the door for greater future progress 
in the following lines of activity: visibility and 
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comfort studies, brightness studies, testing proce- 
dures and accuracy studies, and customer applica- 
tions.’ People working in cheerful room environ- 
ments with fast data accumulating equipment can 
contribute more fully to the advancement of the 
art and science of illuminating engineering. 
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DISCUSSION 


Joun E. Bock:* “Operation PAUDGEY”’ represents more than 
50 years of progress in the art and science of photometry. 
This new development is a far ery from those early days 
of visual photometry. It has been my privilege to see this 
photometer ‘n operation and I feel that the author has done 
an outstanding job, not only from the technical aspect, but 
from a descriptive standpoint as well. There are usually 
points in a paper of this kind that could, to many of us, be 
given in more detail, but I realize that their nature may be 
such that they would be of interest to a comparative few 
who are familiar with the workings and behavior of pho- 
tometers. This can undoubtedly be best handled by ques- 
tions later, when the operation has settled down to routine 
testing. 

It would seem that in this day and age another use for 
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photometers would be equally important with the taking of 
photometric data, and the author has pointed this out. I 
believe that these new fields, the exploration of glare and 
its relation to visibility, and the comfort of seeing with 
outdoor illuminants are so important and necessary that I 
hope this phase will be explored fully and made available 
in a subsequent paper. 

Another advantage of this photometer will be its use in 
quality control of the luminaire light performance through 
the production line. Prior to this development, it was prac- 
tically prohibitive, beeause of the time involved, to make 
such tests. 

Having been associated with photometry for many years, 
it is a pleasure to pay tribute to the author for his in 
genuity of approach to the problem and his resourcefulness 
in overcoming the obstacles which I know are bound to show 
up in such a radically new approach in ideas and design. 
May I also pay tribute to his superiors who had the faith 
to go along with him and also to his company. 


G. A. Horton:* This paper illustrates what can be accom- 
plished when there is an opportunity to design a completely 
new photometric laboratory. For instance, adequate ceiling 
height can be provided for designing a goniometer to accom- 
modate today’s luminaires, which are sensitive to positional 
effects, to test them in normal operating position. We, on 
the other hand, have had only a 12-foot ceiling height avail- 
able, and have had to solve the problem of testing lumi- 
naires in operating position, up to and including 8 feet in 
length, by a somewhat different method. It is expected that 
this will be the subject of a forthcoming paper. 

Mr. Franklin states that the accuracy of angular measure- 
ments is +0.5 degree. I do not believe that this would be 
adequate for searchlights in which the beam width may be 
only one or two degrees, but trust that this is solved due to 
the fact that these tests are run manually. 

It is also stated that curve plotting is not required or 
provided for. We, on the other hand, during the course of 
a luminaire development, find that the automatic plotting 
of distribution curves in polar or rectangular coordinates is 
the first requirement of our design people. We provide for 
this to be done either separately or concurrently with the 
prescribed photometric exploration when using our auto- 
mated photometer." 

The current balanee circuit cannot completely eliminate 
linearity errors,” as the current in the external photocell 
circuit is never strictly proportional to the illumination, due 
to back leakage in the cell. The nearest approach is, how- 
ever, obtained when the current balance or zero resistance 
circuit is used, and this is generally satisfactory for prac- 
tical purposes. 

We have been automatically plotting isofooteandle curves 
for quite some time on our Type 704 IBM computer and 
find this an economical procedure. We also investigated the 
possibility of plotting isocandle curves on the computer but 
found this to be uneconomical! if the sinusoidal web is used. 

It is stated in the paper that projectors of up to 36 
inches in diameter may be accommodated. However, it is 
noted that searchlights up to 60 inches in diameter were 
developed and produced during World War II. 

In examining Fig. 2 of the paper, it is noted that the 
structural member which supports the luminaire is quite 
large in cross-section and it appears that this member 
would block considerable upward light in ease indoor types 
of luminaires with large upward components, such as we 
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have to deal with, are to be tested. At this point, I should 
like to inquire if any trouble is encountered by possible 
rocking of the counterweighted yoke when vertical motion 
of the goniometer is suddenly stopped? 

I shoula also like to inquire if the two large hoops are 
friction driven by the small drive wheels or if some posi- 
tive form of drive is provided for? 

Light patterns have been viewed for many years by means 
of the cathode ray oscilloscope,” and I should like to ask 
how this method compares for accuracy with curve plotting 
by means of a current balance recorder? 

Due to the volume of work we are required to handle, we 
have found it necessary to maintain three separate photome- 
ters, one for conventional street luminaires, one for indoor 
and outdoor fluorescent luminaires and a projection pho- 
tometry range. Often, it is necessary to operate all of 
these concurrently. . 

In conclusion, I should like to congratulate Mr. Franklin 
on his very interesting and informative paper. He was most 
fortunate to have had the opportunity to design a new 
laboratory from the beginning. 
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E. H. Savrer:* Mr. Franklin and his collaborators are to 
be congratulated on the job that they have done in design- 
ing and constructing PAUDGET. It surely is interesting to 
see what can be done when a laboratory space and a test 
equipment can be designed and constructed as a unit. No 
mention is made of the total cost of such a laboratory ar- 
rangement but it would be enlightening to have a round 
figure of the dollars involved. Information of this nature 
would determine what other laboratories might expect to do 
in approaching such facilities. 

PAUDGET permits the testing of luminaires in their normal 
operating position, which we are told is a necessary condi 
tion for the proper evaluation of luminaires provided with 
lamps of certain types. Luminaires using other lamp types 
have for many years been oriented into other positions for 
eandlepower distribution testing by most laboratories, 
though in every case finally referenced to normal operating 
position in the calibration of the photometer. So far there 
has been no indication that the amount of testing requiring 
normal positioning of the fixture at all times would in itse:f 
justify the expense of the special photometric arrangements 
to accomplish this end. 

There is no indication in the paper as to how the photome- 
ter is calibrated, especially for lighting equipment employ- 
ing fluorescent lamps. Are the “lamp alone” measurements 
made on PAUDGET or are these values established and tied 
to a particular beam direction from the complete unit by 
measurements at some other location? 

One of the basie requirements for PAUDGET was “There 
should be no requirements or provision for curve plotting.” 
The use of the eurve drawing recorder in photometry has 
been one step in cutting down on the man-time requirements 
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for testing. A motor driven goniometer enabling the run- 


ning of curves of candlepower in cones or planes made it 
possible to dispense with the services of one technician, 
reduced the required testing time, and gave continuous 
curves rather than point by point data. All of this has been 
in the direction of economy of operation. PaupGeT appar 
ently will make some further man-time economy though it is 
a question as to just how much; comparison in the paper is 
to completely manual operation. The major saving in man 
time is accomplished in computation. Comments on this 
phase are included in diseussion of the Horton, Speck, 
Zaphyr and Wendt paper. 


Tuomas H. Leister:* The basic requirements outlined in 
the paper for PAUDGET seem to have been adequately ful 
filled. A photometer of this size, at first appearance, might 
seem to be more than is required, but when the size and 
weight of the present day outdoor fluorescent luminaires are 
considered, it is understandable why a smaller piece of 
equipment would not do the job. 

The ideal automatic recording photometer, in my opinion, 
would record information enough for a very complete iso 
eandle curve. Then, by means of computers, the data could 
be processed so as to give any desired curve or set of 
eurves for evaluation such as isocandle, isofooteandle on 
horizontal or vertical surface, light distribution patterns 
along longitudinal and/or transverse roadway lines, ete. It 
would also be required of the computers to give the above 
information for any tilt of luminaire. Fluorescent lumi 
naires with certain lamps might require testing in the de- 
sired tilted position, although a factor might be sufficient. 

The paper mentions that, “Extremely versatile program 
ing is possible, and can be changed simply by putting a 
different deck of master cards in the ecard punch machine.” 
I assume that this master deck “tells” the photometer the 
position to take so that a relative apparent candlepower 
reading may be taken at each position in the desired path 
or paths dictated by the master deck. Do you then, when 
a street lighting luminaire is to be tested, record data on 
ecards so that with a single calibration and set-up, enough 
data is taken so that any method of evaluation can be made 
on the luminaire? 

Under “Servo Drive Circuits,” it is said that there are 
three separate electrical drive systems, two of them for 
structure elevation motions. Could the author explain what 
these three motions are? Also mentioned under “Visual Shaft 
Position Indicator” is the need to know the position of three 
shafts operating in space. What angular positions of lumi 
naire are obtained about these three shafts? 

Is there, built into the luminaire mounting frame, a 
means for rotating the lamp when it is mounted vertically, 
base up, in a street lighting luminaire? Does the luminaire 
have any tendency to oscillate about the pivot points of the 
horizontal mounting axis? 

I would like very much to have an explanation of the 
development of an isofooteandle chart and utilization effi 
ciency curve. How is the calibration obtained? Are the 
readings on the opposite sides of the axis of symmetry 
averaged? What computations are made by the computers? 
What work is required of the technician to arrive at an 
isofootcandle chart? Also the utilization efficiency curves? 
How much time is required to obtain the isofooteandle chart 
and the utilization efficiency curves? 

This is a definite step forward in the testing of outdoor 
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fluorescent luminaires. This photometer is a time saving 
device for obtaining data, but I am curious as to how much 
time can be saved with the present method of calculation. 


J. Stuart FRaNKLIN:* The author wishes to thank the dis- 
cussers for their questions, suggestions and kind remarks. 
As Mr. Bock has pointed out, there is much that can now be 
done beyond just taking routine data on luminaires. It is 
hoped that in the years ahead, it will be possible to conduct 
investigations into these new fields of lighting research and 
that such investigations wil) be the themes of future papers. 

In answer to the specific questions asked, I submit the 
following answers. 

The luminaire support yoke subtends a total angle of 
approximately 16 degrees from a point source located at 
the junction of the vertical and horizontal centerlines of 
the structure. This has no effect on either floodlight testing 
or modern street lighting luminaires. 

As to possible rocking of the counterweighted yoke due 
to sudden stops, we can say that this effect is negligible as 
the elevation servo drive system brings the structure to a 
firm but gradual stop. Also, the structure does not move at 
high speed, but is limited to a maximum speed of one rpm 
when on either manual or automatic operation. 

The two large 8%%4-foot rings are friction driven by two 
of the small drive wheels. Structure positioning control is 
taken from the center of one of the 8'%-foot rings and is 
thus independent of the drive mechanism. 

As of this writing we have not em,.oyed the use of a 
cathode ray oscilloscope for viewing light patterns. 

Paupcet is being amortized at a depreciation rate of 
approximately $5000 per year. 

Photometer calibration is made by using incandescent 
eandlepower standard lamps. To date, lamp calibrations 
have been made in a sphere; however, we hope soon to 
start bare lamp distribution measurements on PAUDGET so 
that true relative photometry can be employed. 

Our time saving comparisons were made on the basis of 
hand transcribing of data (either writing or key punching) 
because that is the way we have always conducted our tests. 
We never recorded all data in curve form and then 
transcribed it to the written page. We found it to be longer 
and less straight-forward to read and verify data taken 
from reeorder curves than to simply write or key punch the 
data in the first place. 

It is possible to so program PAUDGET that sufficient data 
is taken so that any method of evaluation can be made on 
the luminaire being tested. 

The three separate electrical drive systems provided are 
as follows: 

Street lights —- Type “A” goniometer 
1, Azimuth rotation of luminaire 
2. Elevation rotation of structure 
Floodlights — Type “B” goniometer 
Azimuth rotation of floodlight yoke (see Fig. 4) — 
same as for luminaires 
3. Elevation rotation of floodlight. 

There is no means provided for rotating a lamp, mounted 
vertically while operating in a street lighting luminaire. 

For the development of the utilization curve, I refer Mr. 
Leister to an article entitled “Iso-Candles” by Frank Ben- 
ford.’ The example given in this paper is for a utilization 
ratio of 2.5; however, the same procedure can be used for 
other ratios such as 0.5, 1.0, 1.5, 2.0, ete. The “effective 


* Author. 
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factors” shown in Table XIX would be different for each 
utilization ratio, but once computed, they can be used over 
and over. The lumen summation is then made as shown in 
Table XX. Once the total lumens are known for a given 
ratio, the utilization of the luminaire in per cent, in terms 
of bare lamp lumens, can be made by means of a simple 
ratio of effective lumens at that ratio to ra..d bare lamp 
lumens times 100 per cent. 

In routine distribution photometry of a luminaire, candle 
power readings are taken at the center of each 10- x 10 
degree zone of azimuth and elevation angles. Using the 
candlepower to lumen conversion factors shown in Table 
XVIII, this test data is converted into zonal lumens. The 
“effective factors” of Table XIX then convert this zonal 
lumens value into “effective lumens” for the utilization ratio 
being considered. 

As can be seen in this method, all calculations are made 
directly on test data, with no intermediate curve plotting 


or interpretation required 


All necessary calculations are made by machiae, the utili- 
zation curve then plotted by hand. 

Data for the development of the isofooteandle curve is 
derived directly from test data. Light outprt is read on the 
photometer at all required vertical angles in each vertical 
plane. These are then converted by machine to candlepower 
and then, for a particular mounting height, into horizontal 
footeandles. Hand plotting consists of two stages: first, 
the plots of horizontal footeandles vs. vertical angles, sec 
ond, the isofooteandle plot. 

Depending on the type of distribution from the luminaire, 
readings are averaged about the axis of symmetry. 

From the machine caleulated data, it takes approxi 
mately one day for a technician to plot the following 
eurves: utilization curve, isocandle diagram, isofootcandle 


diagram and maximum cone and vertical plane. 


1. Benford, Frank: “Iso-Candles,” Trangactions of the Illuminating 
Engineering Society, Vol. XXI, No. 2, pp. 129-168 Feb. 1926 


Efficiency of Domed Acrylic Skylights 


(Discussion and rebuttal of paper by Edward Linforth, 
published October ILLUMINATING ENGINEERING) 


Puiip F. O’Brren:* An experimental study of the effi where: 
ciency or effective transmittance of lightwells with acrylic i—~a)d—F 
ted in this excellent r. Because the phot a= (2) 
aomes is repor | in 1s excelie aper. eca e ie moro . ”) 
ve I pat I (m/4kr (1— 7 4. F* l—p, 
metric properties of the skylight system are clearly iden 
tified by the author, it is possible to formulate an analytical l—p 1+ F) 
representation of luminous flux transfer through the light ( ' F (3) 
well. Analysis of the analogue network which represents where: Pe 
this system produces the following expression for the effec 1—ps) (1+F 
tive transmittance factor of the skylight fixture: ( 4) 
L + po 
C:Cs where: 
Ter (1) p reflectance of well walls. 
Ci+¢ Cs p 1 — To) effective reflectance of acrylic dome as 
viewed from below; ro is the effective transmittance 
of the dome without a diffuser as reported in Table II 
*University of California, Los Angeles, Calif at a well index of zero. 
TABLE A — Comparison of Measured and Calculated Overcast Sky Transmittance Factors for Acrylic Skylight 
Luminaires. 
SKYLIGHT DOME TYPE 
W-7328 W-2067 
DIFFUSER TYPE DIFFUSER TYPE 
Well None W-2447 W-7328 None Ww-2447 W-7328 
Index p Measured Computed Measured Computed Measured Computed |Measured Computed Measured Computed Measured Computed 
0. 1S 280 274 198 205 691 _ 466 449 320 .288 
) 8 - 168 448 316 291 215 188 
1.0 Ri 163 176 117 118 087 077 on 
1.0 0 104 0R9 067 042 - 
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ps = refiectance of the flat ceiling diffuser equal to one 
minus the transmittance values reported on the first 
page of the paper; if no ceiling diffuser is used ps = V. 

F = shape modulus equal to the fraction of diffuse flux 
streaming from the well top which is initially inter 
cepted by the well bottom; if Well Index equals zero, 
F = 1.0; Index 0.5, F 0.415; 16,7 = 
0.20. 


Index 


kr = lightwell index; height/width of square. 

The parameters C,, Cs, and Cs of Equation 1 are con 
ductances related to the net flux which is lost from the 
lightwell at the walls, ceiling and floor, respectively. Note 
that Equation 1 is simply the expression that allows con 
version of a mesh network to a tree network. 

A comparison of measured and computed values of the 
effective transmittance of the skylight fixtures is reported 
in Table A 


tance can be computed within about 10 per cent error and 


These data suggest that the effective transmit- 


also point to the excellent internal consistency of the experi 
mental data. Additional calculations for well wall reflect 
ances above eighty per cent should reveal dramatic increases 


in the effective transmittance 


B. H. Evans:* Mr. Linforth is to be comme nded for his 


efforts in skylight research and the resulting paper. This 


paper is very timely because of the ready market that 
plastic dome skylights have found in the past few years 
Architeets, engineers and skylight salesmen, as groups, have 


been woefully ignorant of the proper use of skylights partly 


because, until recently, adequate data have not been avail 
able. Research performed at Texas A. & M. College in Sep- 
tember 1957 showed results very similar to those reported 
by Mr. Linforth. 

This paper is simple, and therefore very good; however, 
I question the indication that W series acrylic materials 
are far superior to other acrylics in terms of ratio of light 
to heat transmission. Other reports on this research from 
the author’s company indicate only slight differences which 
may even be in the mechanics of measurement. For prac 
tical purposes, light is heat, and therefore it would seem 
that figures for heat gain calculations would be suitable 
for all acrylic domes if they are suitable for one 

Fig. 1 indicates an infinite amount of light transmission 
at zero degrees sun angle. This is impossible. The fault lies 
in the definition of “available light” as light intensity on 
the horizontal plane only. Transmission should be caleu 
lated on a base reading of the sum of sun intensity perpen 
dieular to the sun plus the intensity of the total sky, thus 
indicating less transmission with low sun angles and zero 


transmission at zero sun angle 


F. W. Mowrey:** In his presentation, Mr, Linforth indi 
cated somewhat the basis for the index listed in Table II. 
However, in the paper, it was not particularly clear as to 
the basis on which the index under “Well Characteristics” 
was caleulated. The data of Table II would be a little more 
informative if the paper indicated the well geometry on 
which the index is based. 

How do the efficiencies shown in Table II compare to 
efficiencies of equivalent transmitting flat materials used in 


sky-lighting? 


‘Texas Engineering Experiment Station, Texas A. & M. College 
College Station, Texas 
**American-Saint Gobain Corp., Pittsburgh, Pa. 
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Roy C. KenpaALL:* I wish to compliment the author and his 
supporting laboratory for providing some useful informa 
tion on the brightness, transmittance and efficiency of plas 
tic dome skylights. A few questions come to mind, however, 
regarding the materials tested and the method employed. 

Were there any differences in the three types of plastics 
tested besides apparent density? Were there any metallic 
elements added to them? What was the well index for the 
tests reported in Fig. 2 and Table I? Did these tests in 
clude ceiling domes below the sky domes? 

The tests for total solar energy transmittance which are 
mentioned in this report should provide architects and engi 
neers with some very much needed information on this 
subject. It is hoped that the author will publish this data 


in the near future. 


W.S. Fisuer:** I am sure the members of our society and 
others are grateful to Mr. Linforth for making available 
these data on the brightness and transmission of domed 
erylic skylights 

We have become used to having helpful data provided by 
Mr. Linforth and his associates concerning the application 
of acrylic plasties to various forms of lighting — luminous 
ceilings, luminaires, signs, ete. For such applications, the 
acrylic plastics are eminently suited and are giving a good 
account of themselves in present-day lighting practice. 

However, one cannot help but wonder about the applica 
tion of skylights to commercial and industrial lighting, 
since they do not appear to provide illumination efficiently 
or comfortably, nor, in our experience, do they provide it 
dependably and economically. 

For example, Table I shows brightness data for domes of 
the W-7328 material which are ten times as bright as that 
for typical fluorescent luminaires. Even when flat diffusing 
sheets are added below the skylights, the brightnesses would 
still appear to be five times as great. Through various ap- 
proaches, we have sueceeded in developing brightness data 
to the point where limiting brightnesses are specified for 
luminaires applied in areas where critical visual tasks are 
performed. Should these brightness data not also be applied 
to daylighting techniques? 

If we assume the skylights tested to be 1% feet square 
though size was not stated, this was the opening of the 
integrating sphere used in thy measurements) and assume 
further that 8800 footeandles of daylight are available, then 
approximately 20,000 lumens are delivered to the top of the 
dome (8800 * 2.25 = 19,800 


Using a transmission fac 
tor rounded off to 0.2 for a dome and diffuser of the W 
7328 material, we obtain about 4000 lumens delivered to the 
room. This is approximately the output of one and one-half 
40-watt fluorescent lamps. How many domes would be re 
quired to provide 70 footeandles in a classroom? We won 
der if the domes can compete in initial installation costs to 
the $15 to $20 per lamp of typical fluorescent systems. 
Furthermore, with the extreme variability obtained in 
daylighting conditions, illumination at the top of the dome 
ean vary from 10,000 footeandles in sunlight to 100 foot 
eandles under heavily overcast skies. Providing required 
levels of illumination in interiors would be most difficult 
under these conditions. We believe that properly planned 
electric lighting systems can do it better and for less cost. 


Kimble Division, Owens-Illinois Glass Co., Vineland, N. J 
General Electric Co., Nela Park, Cleveland, Ohio. 











TABLE B — Differences between Measured and Calculated Overcast Sky Transmittance Factors, Expressed as 
Percentages of Measured Factors, for Nominal and Corrected Diffuser Transmittances (+r)). 


SKYLIGHT DOME TYPE 


W-2067 W-7328 
DIFFUSER TYPE DIFFUSER TYPE 
Well None W.-2447 W.-.7328 None W-2447 W.-7328 

Index pr t2== 1.0) rs = 560 rs = .606 | rs = 330 rs = .395 | rs 1.0) rs = 560 rs = 606 | r2= 330 rs = 398 
0.0 - — 2.14 1.454 1.504 15.04 . . 3.62 2.564 10.0 6.85+ 
0.5 80 4.34 8.95 + 4.28— 7.83 2.21- 14.4 0.70+ 
1.0 80 8.0+ O.an4 6.00 + 11.5 2.88 + —_— a 7 _— - 
1.0 50 14.4- 32.5 16.5— _ —- - _ — 


Epwarp Linrorta:* We thank the diseussors of this paper 


for their interest and for the opportunity afforded by their 


co ents and questions co provide acditional details. We 
owe M O’Brien and ott readers pology for not 
hanging a re? light on the nominal transmittance values by 
materials are identified in the paper 


which the several 


These values are less than the effective values measured 
with a Baumgartner photometer, with the large integrating 
sphere under overcast sky, and by laboratory procedures 
designed to minimize the error inherent in the measurement 
of the transmittance of diffusing materials in the Hardy 
type spectrophotometer. This error arises from the small 
ness of the sphere aperture in relation to the thickness of 
the specimen, resulting in the loss of light by diffusion 
within the specimen beyond the limits of the opening. The 
loss increases with the thickness and degree of diffusion 
and becomes significant for materials such as those with 
which we are concerned here. 
By way of atonement, we have calculated the efficiency 
factors for the same combinations as did Mr. O’Brien in 
Table 


realistic values for the computation of C 


4 of his diseussion, using what we believe are more 
based on diffuser 
transmittance measured with the large integrating sphere 
These values are: 


with the 18-inch opening and no well. 


W-7328, .395; W-2447, 


606. The results along with Mr. 
O’Brien’s values from Table A expressed as percentages of 
measured values appear in Table B. The mean difference 
of the corrected values is 6.75 per cent as opposed to 9.1 
per cent for the values based on nominal transmittances, 
We are at a loss to understand Mr. Evans’ objection to 
the use of illumination on the horizontal plane as a base for 
determining skyligh ttransmittance in relation to solar ele 
vation. To have done otherwise would have complicated the 
gathering of data and, in our opinion, made them +o more 
useful. We agree, however ,that the curves in Fig. 1 appear 
misleading in this 


to be headed for infinity and may be 


respect. They never get there, of course, but change diree 


tion ibruptly, returning to appropriate values of clear sky 
transmittance at 0 degrees elevation. The curves were not 
so drawn because of the magnitude of experimental error 
encountered at near-grazing angles of incidence. 

The well indices in Table II of the paper were calculated 
2lw, which 
Moon and 


were 18 


by means of the formula, ky Be h(il+w 


becomes h/w for square wells (K. Hisano via 


Spencer, Lighting Design, page 167). The wells 
Hence, an index of 0.5 indicates a depth of 


forth. The 


inches square. 


9 inehes and so brightness and distribution 


At the time this paper was presented, Mr. Linforth was 


Philadelphia; he is now a plastics con- 


*AUTHOR 
with Rohm and Haas Co., 
sultant in Hulmeville, Pa 
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measurements were made with essentially no well (ke = 
0.05). What there was of it was painted black so there was 


no significant component therefrom. No ceiling di users 


were used in these tests. 

We have no data oa which to base a comparisen o! the 
ind flat skylights of equal tran-mit 
tance in conjunction whieh Mr. 


If the two are alsu equivalent in reieet 


efficiencics of domex 
with wells and diffusers 
Mowrey requests. 
ance and distribution, it would seem reasonable to assume 
no significant difference, as does Mr. O’Brien in his com 
putation of efficiencies. 

Two of the three acrylic sheet materials with which the 
paper is concerned, W-2067 and W.2447, differ only in den 
sity. The third, W-723 
in the nature of the diffusing agent. The W-2 materials 
contain minute, discrete globules of a second transparent 


, differs not only in density but also 


polymer of slightly higher index of refraction which results 
in diffusion of light by refraction and internal reflection at 
These 


energy in the visible region, either reflecting it or trans 


each interface. materials theoretically absorb no 
mitting it. W-7 materials contain an opaque white pigment 
with a reflectance in the order of 96 to 98 per cent, 

which Mr. 
Kendall inquires were ineluded in the evaluation program. 
of the three 
dome types revealed no difference between the W-2 and W-7 
The data indicated 


energy of 106 lumens per watt for both, as opposed to 97 


Domes containing “metallic elements” about 


Concurrent solar calorimetric measurements 


domes. a ratio of visible to total solar 
lumens per watt for the dome containing metallic elements. 
We agree with Mr. Evans that this is not a large difference, 
nor did we intend to so imply, but there is no reason to 
believe that it is not a real one in view of the fact that it is 
consistent with the absorption factors: 10 to 15 per cent for 
the metallic fabric, 2 to 4 per cent for the white pigment 
and almost zero per cent for the W-2 materials. 

We car Fisher’s 


comments, which invite discussion well beyond the limits of 


most easily 1 briefly reply to Mr. 
the paper, by considering the skylighting of a room 30 feet 


square and 10 feet high, with wall, ceiling and floor re 


flectances of 0.50, 0.80 and 0.30 respectively. In such a 
room in Ann Arbor, Mich., which we choose because day 
(thanks to Dr. R. A. 


5 feet square consisting of 


light availability data are at hand 
joyd), four skylight fixtures 
W-7328 domes and W-2447 ceiling diffusers would provide 
an average illumination of 30 footeandles, or more, 75 per 
eent of the time between 8 am and 5 pm throughout the 
year. Fifty per cent of the time it would be more than 50 
footeandies and the occasional maximum would be about 180 
footeandles. The ratio of souree to task brightness (p: = 


.70) at all times would be approximately 14 to 1. 
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Among the numerous duties specified for the General Secretary in the 
Constitution is the requirement that he prepare annually a report for 
publication in the designated official publication, ILLUMINATING 
ENGINEERING. This report, based on materia! recorded from the 
Officers, Committees, and Sections and Chapters, has been assembled 
with the assistance of the staff at headquarters. A preview of certain 
phases of this report was presented at the opening session of the 
National Technical Conference in Toronto, on August 18, 1958. 


The General Secretary Reports 


Membersiuip 

Table I of this 
shows the present membership of the 
Society compared with figures at the 
conclusion of each of the past five 


Statistics report 


fiseal years. These figures continue to 
show a growth in the major member- 
ship classifications. The growth of the 
since 1906 is 
the 


Society’s membership 


shown graphically in eurves of 
Fig. 1. 

Table II of this report records the 
gains and losses for the year and the 
general accounting of changes in all 
membership. The over-all 
increase of 257 brings the total 
the Society to 58983. 


grades of 
net 
membership of 
The net increase figure reported here 


differs the 360 re- 
ported in the membership campaign. 
This the fact 


that the campaign does not take into 


trom net gain ol 


difference results fiom 


account membership losses resulting 
from death or changes in the Students’ 
membership. 

Table III records the Society mem- 
bership by Sections and Chapters 
divided according to grade of mem- 
bership. 

Members 


Constitution of 


Fe llows The 
the Society specifies 


Emeritus, 


three grades of membership designed 
Members who have made 
the activities of the 
the field of 


illuminating engineering. This year ac- 


to recognize 
contributions to 
Society 


and to general 


TABLE I — Membership as of September 30. 








1953 1954 1955 1956 1957 1958 
Members and 
Fellows Emeritus 32 34 835 37 40 41 
Fellows — 70 78 89 99 106 113 
Members 1,870 1,939 1,979 2,123 2,212 2,410 
Associate Members 5.579 5,621 BRST 6,036 6,211 6,304 
Student Members 244 230 188 185 157 116 
Total 7,795 7,902 8,178 8,480 8,726 8,983 
TABLE Il Gains and Losses in Membership During Year Ending 
September 30, 1958. 
Members/ 
Fellows Associate Student 
Emeritus Fellows Members Members Members Total 
October 1, 1957 40 106 2,212 6,211 157 8,726 
Gains 
Elections 167 1,002 54 223 
Reinstatements 29 86 115 
Transfers ‘ 5 10 160 9 1 185 
Total Gains 5 10 856 1,097 55 1.523 
Losses 
Resignations 70 874 88 532 
Dropped 53 435 488 
DOCORSSE cccccesccscrsccesesccnessese 4 1 21 34 60 
Transfers 2 14 161 8 185 
Total Losses 4 3 158 1,004 96 1,265 
Net Change . 1 7 198 93 —41 258 
Total Membership as of 
September 30, 1958 eueseneens 41 113 2,410 6,304 116 8,984 
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The General Secretary Reports—Slauer 


By RICHARD G. SLAUER 


tion was taken by Council transferring 
to Emeritus status five Members and 
Fellows who performed for the So- 
ciety services of such meritorious char- 
acter as Council deemed worthy of this 
honorable reward. They are: 


Earl A. Anderson, Michigan Section 
C. J. Berry, Maryland Section 

R. N. Falge, Indiana Section 
Frank G. Horton, Michigan Section 
James M. Ketch, Cleveland Section 


Based -ontribu- 
tions to the technical activities of the 


on their valuable 
Society and to the science or art of 
illumination, ten Members of the So- 
ciety were recommended by the Board 
of Fellows were approved by 
Council for transfer to Fellow grade. 


and 


C.J. Allen H. U. Hjermstad 

S. W. Bruun R. N. Thayer 

J. M. Choriton H. F. Wall 

J. L. Cox John 8. Walsh 

H. F. Davidson R. L. Zahour 
Deceased—The Society records with 

sorrow the death of one Honorary 


Member, two Members Emeritus, one 
Fellow Emeritus, one Fellow, 22 Mem- 
bers and 34 Associate Members during 
the fiseal vear. 

Honorary Member 


Langmuir, Irving 


Members Emeritua 


Burton, Robert B., Sr. Whitney, Willis R. 


Fellow Emeritus 


Hawkins, Laurence A 


Fellow 
Clarke, Albert Howe 


Members 

Jacob, J. G 

Johnson, Charles Wilce 
McPhail, Robert G 
Nelson, Walter F 
Owens, Paul T 
Patterson, George W. 
Phillips, J. L. 

Prag, Elmer R. 


Ashley, Edward FE 
Bos, John 

Chaffer, John R 
Chauvin, Wilbrod A. 
Dickson, Thomas 
Elliot, Clifford I 
Gibbs, Clayton T 
Goetz, Louis W. 
Gresham, W. E Smiley, A. E. 
Haverkamp, John D Wagner, Walter Calvin 
Whalen, Thomas J. 


A Transaction of the Illuminating Engineering 
Society. 
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Figure 1. Membership: Total, Members, Associate 
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1920 





1950 960 


Members, all others. 


Associate Members 

Knudsen, Fred 

Kopp, David B 

Levy, Milton L 
Meyers. H. F 

Miner, J. J 

Moody, Harold 8 
Newman, William A 
Niemeyer, James ( 
Pavesich, Peter M 
Potts, Robert M 
Gross, L. H Priest, Lucian Charles 
Heyburn, Henry B Sprague, C. H 
Howard, Harold Wesley Stiles, Bert W 

Hunt, Selene Stone, Thomas ( 
Jaeger, H. K. Stryker, Edward D 
Kaiser, Heinz Thomas, J. Richardson 
Kertson, J. A Warren, Thomas R 


Allen, L. T 
Anastasi, Joseph J 
Butcher, Howard E 
Christopher, I 
Cleary, M. J 

Clunk, H. M 
Fleming, A. J 
Fuerst, G. P 
Goodman, C. L 
Gregory, F. 8 


Regional Activities 

The Regional Activities Committee, 
made up of the eleven Regional Vice- 
Presidents with J. B. Browder, Vice- 
President, as Chairman again carried 
on an active program of assistance to 
the Sections and Chapters and to the 
regional operation. Illness 
limited the activity of Reuben Lothrop, 
the Southwestern 


somewhat 


Vice-President of 
Region and before the end of the fiseal 
year caused him to resign his office.* A 
majority of the 
meetings of key Section/Chapter of- 
ficers and Chairmen in the Fall for 
organizational planning. All Regions 
scheduled a similar meeting in connec- 
tion with their Regional Conference; 
in the case of the Canadian Region, 
during the National Technical Confer- 


Regions scheduled 


ence in Toronto. 

The Regional Activities Committee 
scheduled five full-day meetings, in 
conjunction with the five 
meetings. Included in the agenda of 
these meetings was the discussion of 
reports on a number of study projects 
undertaken by the Regional Vice- 
Presidents. Of the 13 projects assign- 
ed, six were completed during the year: 


Council 


"His death, September 19, was recorded in 
October ILLUMINATING ENGINEERING. — Ep. 
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1 — Regional Representatives and Re- 


gional Organization— This report 
emphasized the soundness of the pre- 
sent policies and structure but urged 
that greater activity was needed in 
relation to these policies and struc- 
ture. In particular, it was urged 
that an early (June 1 to Oct. 1) 
Regional Planning Meeting be held. 
This re- 


port expressed opinions and recom- 


2— Local Representatives 


mendations in regard to Local Rep- 
resentatives. 
4—New York State Region — Re- 
moved from docket as not pertinent 
consideration. 


for immediate 


Conference Technical 
This reviewed 
considerations in the 
technical program for Regional Con- 
ferences and the selection of speak- 


10 —- Regional 
Programs report 


establishing 


ers for these Conferences. 
11—Student Branch 
This report summarized several con- 


Operations — 


siderations in regard to the opera- 
Student Branches but 
phasized that the Society’s Commit- 


tion of em- 
tee on Student Membership had just 
issued a comprehensive report which 
suggested no further need for RAC 
study at this time. 

13 —— Charter 
This 


Meeting Procedure - 


report included a suggested 


outline of procedure and agenda 
items for Charter Meetings and 
stressed the values derived from 


good organization and careful plan- 

ning of meetings. 

Section and Chapter Programs — 
The 82 Sections and Chapters of the 
Society all carried out programs of 
service through organization of their 
local memberships and committees. Ac- 
cording to reports received at head- 
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1930 1940 1950 1960 


Figure 2. Growth of the Society in numbers of 
Sections and Chapters. 


quarters, over 700 regular and special 
meetings were held during the year, 
mostly on a monthly basis, with an 
attendance of members and guests of 
over 30,000. The scheduling of speak- 
ers and subjects for these meetings 
provides the largest opportunity for 
direct participation by the member- 
ship in the Society program. 

A number of the local groups ope- 
rated as a regular part of their local 
program, a study club or technical 
forum, offering the more detailed dis- 
eussion of the technical aspects of il- 
luminating engineering. 

Residence Lighting Forums continue 
to be an important activity of ten of 
the Society’s Sections. 

Operating under the revised Guide 
prepared by the Lighting Service 
Committee a majority of the Sections 
and Chapters scheduled “My Most In- 
teresting Lighting Job” Contests. Win- 
ners in the local contests, which pro- 
vided unusually fine local programs, 


went into the Regional Conference 
competitions. 

New Chapters and Sections — As 
tabulated in this report, four new 


Chapters were chartered by Council 
action during the year. Toward the 
close of the fiscal year two other local 
groups, both in 
the final stages of completing charter 


- Yosemite Chapter at 


California, were in 


requirements - 
Fresno, and Arrowhead Chapter at 
Riverside. Following lengthy delibera- 
tions the membership in the New York 
Section, largest of the Society’s local 
groups, decided to separate the group 
in New Jersey, forming the New Jer- 
Section. Council approval was 
given to this establishing of the 82nd 
local unit of the Society, which began 


sey 
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immediately the planning of a com- 
prehensive program of service to its 
members. 

Local Representatives — The 
tions and Chapters handled the ap- 
pointment of local representatives to 
earry on the work of the Society in 
areas not served directly by the local 
programs of Sections and Chapters. 
These members, in instances, 
were organized into active Extension 


See- 


some 


Committees. 

Student Branches—During the year, 
four of the Society’s Student Branches 
continued active and four were inac- 
tive. No new Branches were formed 
during the year. Regular meetings and 
programs were operated by the Stu- 
dent Branches at the Oregon State 
College, Southern College of Optom- 
etry, University of Illinois, and Uni- 
versity of Miami. 

- Excellent 
in all of the 


Regional Conferences 


Conferences were held 





Regions except Canadian, which was 


host to the 1958 National Technical 
Conference. Following the practice of 
recent years the Southeastern and 
South Central Regions collaborated in 
the Conference at Little Rock. The 
record of the 1958 Conferences follows, 
including the Chairmen of the Con- 
ference Executive Committees : 


East Ccntral — April 14, 15 —~ John Marshall 
Hotel, Richmond. Chairmarn—J. Shelton 
Ragland. 

Great Lakes — June 23, 24 — Sheraton Hotel, 
Rochester. Chairman — Norman T. Kridel. 
Inter-Mountain — May 8, 9 — Continental Mo- 

tel, Pueblo. Chairman — E. H. Pemberton. 

Midwestern — May 1, 2-——Hotel President, 
Kansas City. Chairman — B. F. Kindell. 

Northeastern — April 10, 11—— Statler Hotel, 
Hartford. Chairman — Robert H. Chase. 

Pacific Northwest — May 22, 23, 24-— Mult- 
nomah Hotel, Portland. Chairman — Walter 
E. Potter. 

South Pacific Coast — May 12, 13 — El Cortes 
Hotel, San Diego, Chairman —J. Walter 
Howard. 

South Central, Southeastern — April 24, 25 — 
Lafayette Hotel, Little Rock. Chairman — 
J. 8. Williams. 

Southwestern — April 
Youree Hotel, Shreveport. 
Harriss, Jr. 


28, 29 — Washington 
Chairman —J. G. 


Statement of Income and Expense for the Year eae eyeaae 5 30, 1958 
























INCOME 

Anpual Dues 

Fellows $ 1,881.00 

Members eunseees 40,799.75 

Associate Members 89,339.03 

Student Members . 528.75 

BEOTRSO TGRD ccncenccccensseneqsanccsercesaccsescecenssncess 3,062.50 $135,611.03 

Sustaining Members ..........-...... 64,815.02 
Sales, Publications, Gross 

IES Lighting Handbook, 2nd Edition 5,351.31 

Lighting Data Sheets ..........ccccccseccceessecseneneeneesenenes 2,398.95 

Reprints peseeumbesqnecnereneoesnnenquante 11,969.17 

ILLUMINATING ENG INRERING . 13,966.64 

National Technical Conference Preprints (1958) , 1,730.39 35,416.46 

ILLUMINATING ENGINEERING, Advertising ............ 117,994.70 
Sales, Net, Publications, Bulk Journal .............-..ccccee 2,093.22 
Sales, Badges and Certificates, Gross .. 986.50 
Investments secesee 5,405.16 
1958 National Technical Conference Inc BORED sccscerescesssnctitneienatinnelt 16,013.15 

Less Expense .... waeanl : 10,835.38 6,177.77 
Miscellameovs  cccccccccessessecees 214.60 

ToTaL INCOME $367,714.46 

EXPENSE 

GeMETAl ..e.ccecccccccesenseeeeennenenennenenennnnnerencensnsenenensenssenennensneaanenseuesewens $ 11,313.11 
CERem, TeGERGRS  cceccccceccccccccscesecesesecccccese soucunveanagaseneatacpenueseoeess $ 61,978.92 
Office, Technical 48,588.31° 
Office, Publications ..........cc0- 57,771.06° 168,338.29 
Organization, General Committees eccese 11,285.14 

Sections and Chapters ....... 32,766.96 

Regional Vice Presidents’ Travel , 3,000.00 

President's Travel 4,000.00 51,052.10 
Sales, Badges and Certificates pentene 817.05 
Depreciation, Publications Stock .............. —— 920.66 
ILLUMINATING ENGINEERING to membership stetennnbit 65,291.66 
Sales, Publications, Cost of Stock 

IES Lighting Handbook, Ind Edition 3,390.21 

Lighting Data Sheets .... 744.77 

Reprints ses sstqnesetocnse 5,721.03 

ILLUMINATING “ENGINEERING 8,280.55 

National Technical Conference Preprints (1958) 1,389.29 19,525.85 
Sales, Publications, Stock, Services; Sales 

and Advertising Promotion ...... 8,920.15 
Retirement Pension Plan .......c.c.s0. 6,947.82 
Federal Social Security Tax .. 1,874.58 
To 1L.E.8. Research Fund ...... 20,500.00°* 

TOPAR, BEPUBNG cecccecccscccccccccesccseseses $355,500.77 
NET INCOME 12,213.69 


*These figures include a total of $2 20,728.61 which : has t been yee to Handbook III Expense. 
**An additional contribution of $15,000 was given to IE Research Institute from surplus. 
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Finance 


The Committee, with W. P. Lowell, 
Jr., Chairman, continued its supervi- 
sion of the financial affairs of the So- 
ciety under the general direction of 
the Council. 

The Committee’s work ineluded the 
preparation of an operating budget 
and its presentation for Council adop- 
tion at the September meeting. This 
also involved a review of the requests 
from all Sections and Chapters for 
budget allotments for the year. 

As a result of the favorable outcome 
of the fiseal year 1956-1957 and the 
availability of funds being held in 
savings accounts, the Committee ree- 
ommended transfers to reserve, bring- 
ing the reserve total to over $150,000. 
Because of the size of this reserve and 
the importance of putting the manage- 
ment of these funds on a current basis, 
the Committee recommended to Coun- 
cil that the reserve be placed in the 
hands of professional management. 
Subsequent to Council's approva, of 
this recommendation, the reserve funds 
were transferred to the Advisory Cus- 
todian Service of the Irving Trust Ce., 
New York. The Treasurer and the 
General Secretary, upon recommenda- 
tion of the Finance Committee, will 
continue to have the responsibility for 
investing Society funds in accordance 
with the policy approved by Council. 

The Committee reviewed and recom- 
mended for Council approval the finan- 
cial reports for the 1957 National 
Technical Conference and the proposed 
budget for the 1958 National Technical 
Conference. 

As publication plans for the third 
edition of the JES Lighting Handbook 
were revised during the year, recon- 
sideration was given to the special 
Handbook budget originally approved 
by Council in December 1956. As a 
result the revised Handbook budget 
submitted by the Publications Commit- 
tee was recommended for Council ap- 
proval at the December meeting. 

The Annual Report on the Society's 
financial condition was presented to 
Council at the April meeting. 

Fiscal Year Statements—The official 
financial statements for the year are 
as given in the report of the auditor, 
MaeNichol, Johnson & Company. 
These inelude statements of income 
and expense for the fiscal year, and the 
balance sheet as of September 30, 
1958. 
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Balance Sheet as of September 30, 1958 


























ASSETS 
Cash in banks and office .............. ‘dalihdnlivccnincenitinanmenteiedthiidinitiete $ 57,302.11 
SED GRSUIIIED, OB, GUID: cciiccerincnncccenesecnitinllncenesetonsoctoone 124,447.53 
Accrued interest receivable 252.16 
BOAR WRC aicercctnccrinicttnntnnesncwsscwsscecninncnrecensatmitnteneneenpendinen 9,308.91 
Inventories of publications, badges and certificates, at cost ... 6,634.90 
Purniture and equipment, at nominal value .............cccccecseeeeeree 1.00 
Deferred Charges 
Production costs, ILLUMINATING ENGINEERING .... $8 7,199.77 

Conference Preprints ...... squaguncengamenyenpeemeisansanuansransenanmnensenegees 1,275.03 

IBS Lighting Handbook, Brd Edition ......00..060. cccccccsseeceeseenens 29,006.25 37,481.05 
Other Assets 

Advances to Sections and Chapters ...............ccccceeccceccecneneneneee 3,456.09 

Travel Advances peametiotrencnnte 2,225.00 5,681.09 

TE, DOTTED seneerececsccastinovecenevscnssscemnssnnanieniiiaantenaianaae $241,108.75 

LIABILITIES AND SURPLUS 

Liabilities 

Rosmeta Pe) ccccneccnmentancenenmmenen oteiandnseennindn $ 1,786.52 
Deferred Income 

Subscriptions to publications received in advance .. 5,371.95 

Ber QIR  cerccccccscsssccccccscssccssscorsccessvcccscoocseee pasnoovevessanntes 233,950.28 

TOTAL LIABILITIES AND BURPLUS ........ccccccceeessessenennnensreseeneeee $241,108.75 
Constitution and Procedures «Sections in some Articles were 


Based on studies by the administra- 
tion and the respective committees, 
action was taken by the Council at 
the start of the fiscal year, to approve 
the establishment of the Constitution 
and Procedures Committee combining 
the functions of the previous two com- 
mittees — Constitutions and By-laws, 
and Procedures and Policies. This new 
combined function is embraced in the 
stated committee scope: “To prepare 
proposed amendments to the Constitu- 
tion and By-laws, to prepare state- 
ments of policies and procedures con- 
sistent with the Constitution and By- 
laws and to report to Council.” 

The principal efforts of the Commit- 
tee during the year were directed to- 
ward completing the sizable task ini- 
tiated in May 1955, on the revision of 
the Constitution. The stated objec- 
tives were to: 

1) Separate basie policy and or- 
ganization from procedure. 

2) Revise statements which are am- 
biguous or which are contrary to pres- 
ent policy and procedure. (The “vote 
of Council” is an example.) 

In submitting the revised Constitu- 
tion to Council and subsequently to the 
whole membership, it was noted that 
there had been no basie changes in 
policy or organization. It was also 
noted that the amended Constitution 
compared with the present Constitu- 
tion as follows: 

— Some Articles and Sections un- 
changed. 

— Sections of some Articles are car- 
ried over into the By-laws (these con- 
sisting of procedures). 
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edited and re-written. 

The revision of the Constitution as 
approved by the Society membership 
appears in the July 1958 issue of 
ILLUMINATING ENGINEERING, pages 
411-414 inclusive. 

Management 


The affairs of the Society are man- 
aged by the Council of the Society 


principally through discussions and 
decisions reached at the five scheduled 
meetings. 


The Executive Committee of the 
Council, which is made up of the five 
national officers, conducts the affairs 
of the Society between Council meet- 
ings. 

At each of its five meetings Council 
received regular reports from the prin- 
cipal Standing and General Commit- 
tees, as well as progress reports on the 
Technical Committee program pre- 
sented by the Technica! Director. Sev- 
eral meetings of the Council and Ex- 
ecutive Committe considered at length 
the progress reports of the Committee 
drafting revisions in the Society’s 
Constitution and By-laws. 

During the year, a considerable 
amount of Council time was devoted 
to the study of a number of important 
problems. These included :— 

Headquarters Location :— Acting on 
the recommendation of the Advance 
Planning Committee, the Council con- 
firmed President Reid’s appointment 
of a Task Committee to “study all fae- 
tors affecting the choice of future loca- 
tion of Society Headquarters.” This 
Committee, with Past President M. N. 
Waterman, Chairman, studied the sub- 
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ject at iength and in its final report to 
Council recommended : 

(1) That the Society Headquarters re- 
main in New York City unless the 
Task Committee or its successor, 
in its continuing study finds more 
concrete evidence than now at 
hand to substantiate a move. 
That the Committee on Headquar- 
ters Location be maintained until 
such time as deemed unnecessary. 
This would permit continuing 
study as to the best location in 
relation not only to factors eur- 
rently considered, but also in rela- 
tion to changing Headquarters or- 
ganization and possible changes in 
the number, scheduling and loca- 
tion of Council meetings. 

The committee also studied the ques- 
tion as to whether or not the Society 
should Headquarters to the 
United Engineering Center to be 
erected and operated by the United 
Engineering Trustees. 

Council also accepted the Task Com- 
mittee’s report on this aspect of the 
subject deciding that the Society is not 
in a position to consider occupancy on 
the basis of the terms offered. 

Headquarters Organization:— An- 
other recommendation of the Advance 
Planning Committee, in 1957, involved 
more study by the Council and officers 
than any other subject during the fis- 
eal year. The subject developed from 
the committee’s conviction that the 
present duties of the President are 
beyond the realm of reasonable pro- 
portion; and that the Society organiza- 
tion should be augmented to relieve the 
President of many operating details. 

Because of the vital importance of 
the matter Council authorized that a 
study of the committee recommenda- 
tions be made by a well-known firm of 
Management Consultants, Cresap, Me- 
Cormick and Paget. The resulting re- 
port was discussed by Council at its 
June meeting and was accepted in 
principle, action being taken to ap- 
point a Task Committee to give the 
survey further study and to recom- 
mend a definite step by step program. 
The report of this Committee, headed 
by Past President R. F. Hartenstein, 
was the basis for Council action. 

The action of Council included ap- 
proval of the establishment of another 
new position at Headquarters, to be 
known as Membership Secretary-Office 
Manager; this new staff member will 


move 
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assume many of the duties previously 
carried by the Executive Secretary and 
this position will be eliminated. 

At the close of the fiscal year action 
was taken implementing the recom- 
mendations in the several reports with 
the appointment of a Managing Diree- 
tor, to function in four key areas: 

1. More efficient and more effective 
Headquarters operation. 

2. Direct service to the officers and 
Council for their more effective op- 


eration. 
3. Long range analysis and planning. 
4. More field service in connection 
with Region-Section-Chapter oper- 
ation. 


First appointment in the new posi- 
tion was A. D. Hinckley who has served 
as the Society’s Executive Secretary 
since 1944. 

IES Lighting Handbook :— At its 
first meeting Council considered at 
length the Executive Committee recom- 
mendation that the current revision 
leading to the third edition of the 
Handbook, include up-to-date tables 
of recommended illumination levels (to 
be developed on the basis of Dr. H. R. 
Blackwell’s Research nearing comple- 
tion at the University of Michigan). 
Acting on the situation resulting from 
the delay in publication, studies of 
the respective aspects of the problem 
were made by the Handbook Revision 
Committee, the Publications Commit- 
tee and the Finance Committee. Re- 
ports by these Committees were re- 
ceived by Council during the year, in- 
eluding two revisions of the special 
Handbook budget. 


Illuminating Engineerwng Research 
Institute :— At every meeting of Coun- 
cil and its Executive Committee during 
the year, consideration was given to 
the financing of the Research Institute 
Program. This involved the question 
of a regular assured program of trans- 
fer of Society funds to the Trustees as 
a basis for their prompt commitment 
for contracts covering new research 
projects. Also involved was the de- 
velopment of increased financial sup- 
port for the Research Institute which 
was rapidly increasing the number and 
size of basic researches on quality and 
quantity of illumination. Toward this 
objective the Council approved during 
the year, the allocation of some $15,000 
from 1956-57 operating surplus, in 
addition to the $20,500 already as- 
signed in the 1957-58 Society budget. 
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Toward the close of the fiscal year 
there was considerable discussion of 
the 1958-59 Research Institute pro- 
gram, involving pending contracts to- 
talling $75,000. Since funds of this 
magnitude devoted to basic research 
did not seem possible through Society 
channels, the Trustees preferred to 
initiate a solicitation to Foundations, 
companies, and some organizations 
outside of the lighting industry. As 
the year closed, this was under careful 
study as to its effect upon the regular 
support given the Society and research 
programs through the Society’s Sus- 
taining Members. 

Technical Committee Reports 
proved :— Official action was taken by 
Council in connection with the follow- 
ing reports of Technical Committees 


Ap- 


during the year. 


Aviation Committee 
Lamps for Aircraft Lighting—Recommended 


Practice. 


Institutions Committee 

Proposed Recommended Practice for Report- 
ing the Photometric Performance of In- 
candescent Filament Lighting Units Used 
in Theatre & Television Production 

Lighting for Hotels. 

Illumination Recommendations — 
Footcandle Tables Based on 
Research. 


Revised 
Blackwell 


Light Control and Equipment Design 
Committee 
Recommended Light Characteristics of 
Polystyrene Used in IDumination. 
Guide to Design of Light Control, Part I — 
Physical Principles, Part Il — Design of 
Reflector and Optical Elements. 


Progress Committee 


Annual Report 


Public Conveyances Committee — Interior 
Lighting 
Recommended Practice for Marine Lighting. 
Iltumination Recommendations — Revised 
Footcandle Tables Based on Blackwell 


Research. 


Nomenclature Committee 
Proposed Changes in ASA Z7.1 for Adop- 
tion of term Luminous Efficacy. 


Testing Procedures Committee for IUumination 
Characteristics 
Proposed Guide for Reporting General 
Lighting Equipment Engineering Data. 


Recommendations for Quality and Quantity of 
Illumination Committee 
Illumination Recommendations — Report #1. 


Ofice Committee 
I}lumination 
Footeandle Tables 
Research. 


Recommendations — Revised 
Based on Blackwell 


Daylighting Committee 
Lighting for Low Ceiling Classrooms 


Industrial Committee 


Recommendations — Revised 
Based on Blackwell 


Illumination 
Footcandle Tables 
Research. 


Nesidence Committee 
Illumination Recommendations — Revised 
Footeandle Tables Based on Blackwell 
Research. 
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Store Committee 


Itumination Recommendations — Revised 
Footeandie Tables Based on Blackwell 
Research. 


Illuminating Engineering 
Research Institute 
The Society has continued to follow 
the program of the Institute this last 
year. From a list of nominees ap- 
proved by Council, the Institute’s 
Board of Trustees took action to have 
the following personnel serve in the 
administrative and technical operations 
of the Institute : 
Board of Trustees 

A. F. Wakefield, Chairman 

Franklin M. Foote, M.D., Treasurer 

Conrad Berens, M.D. 

0. R. Doerr 

Willard E. Henges 

Kirk M. Reid 


M. N. Waterman 
©. L. Crouch, Secretary 


Research Executive Committee 
E. M. Strong, Chairman 
H. F. Davidson 
G. A. Fry 
Leonard C. Mead 
Bob H. Reed 
R. M. Zabel 


According to the Trust Agreement, 
the Institute’s 1957 Annual Report 
was submitted to Council, as were 
progress reports during the year by 
the Secretary, C. L. Crouch. Summar- 
izing these for 1957-58, the following 
should be noted regarding the specific 
projects. 

#30-B-C-D-E-F —“Further Research 
on Visual Performance and Quantity 
of Illumination” — Dr. H. R. Black- 
well, University of Michigan — Dr. 
Blackwell and his associates, over a 
period of eight years of Institute- 
sponsored research, have developed a 
scientific method for specifying the 
quantity of interior illumination re- 
quired to perform any practical visual 
task. These results were reported at a 
Research Symposium in March 1958 
at Dearborn, Mich., to which were in- 
vited all chairmen of the Society’s 
technical committees, and also pre- 
sented in a paper by Dr. Blackwell at 
the Society’s National Technical Con- 
ference in August. (From the Black- 
well research the Committee on Recom- 
mendations of Quantity and Quality 
has developed a report for use by the 
application committees in arriving at 
illumination recommendations.) Work 
on the quantity research program is 
continuing. 

#47-C — “Visibility in Fog,” Dr. 
H. R. Blackwell, now with Ohio State 
University—Publicity of the results of 
this program produced wide public in- 
terest and has been responsible for 
extending the studies through turnpike 
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contributions to develop and evaluate 
quantitatively improved lighting for 
the roadway and the vehicles. 

#48 — “Effects of Quality of Illumi- 
nation and Color of Background on 
Color Preference,” Dr. Harry Helson, 
University of Texas—This project has 
been reactivated (delayed due to ill- 
ness) to see if there are inherent pat- 
terns of color preferences for use in 
interior design. 

#49 — “Hot Spots in Luminaires,” 
Dr. Glenn A. Fry, Ohio State Uni- 
versity — This study, which involves 
determining the relative glare effective- 
ness of “hot spots” in luminaires, is 
continuing with additional tests to be 
made with newly developed apparatus. 

#51 — “Discomfort Low 
Adaptation Levels—Multiple Sources,” 
Prof. R. C. Putnam and Keith D. 
Bower — Case Institute of Technology 
— Results of this research 
mine the effect of multiple sources in 
the field of view under low levels of 


Glare at 


(to deter 


illumination) were published in the 


April issue of ILtumrnatine ENGI- 
NEERING. 
#52 “Loss of Contrast Due to 


Specular Reflection,” Prof. D. M. 
Finch, University of California—Pro- 
fessor Finch presented his report on 
this work at the Research Symposium 
in March 1958, giving considerable 
data on losses, including sets of curves 
for pencil work and printed material 
covering a series of vertical planes of 
ihe light source at varying degrees of 
azimuth. These data on pencil work 
have permitted calculation of losses of 
contrast in rooms having a particular 
layout of lighting units. As soon as 
funds are available this work will be 
extended to give a comprehensive re- 
port for practical application. 

#58 — “Disability Glare Meter,” Dr. 
Glenn A. Fry, Ohio State University 
Work is being done to develop a new 
disability glare meter. A preliminary 
report was presented at the March 
1958 Research Symposium. 

#60—“Studies of Visual Discomfort 
by Multi-Dimensional Psychophysigal 
Measurements,” Robert A. Hefner, 
University of Michigan— Work on the 
psychological analysis of the BCD 
Method of Luckieth and Guth and the 
Multiple-Criterion Method of Hopkin- 
son is proceeding to see if the psycho- 
logical seal:.g approach supports the 
subjective evaluation of discomfort 
glare. 
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Fourteen new proposals have been 
submitted to the Institute this year, 
and ten contracts written. One of these 
involved Project #59, “Glare from 
Very Large Sources,” being carried on 
at Cornell University. Dr. Hopkinson 
presented a progress report on this at 
the Society’s National Technical Con- 
This work will cover the dis- 
effects luminous 
ceilings or portions of ceilings, and 
large areas of daylighting fenestra- 


ference. 


comfort-glare from 


tion. 

The Institute has now developed and 
published a public information book- 
let describing the Institute and its 
program, which has been needed for 
some time. Copies were given to the 
President of the Society for circula- 
tion to Sustaining Members. 


Publications 

Several special publication projects 
were undertaken this year by the Pub- 
lications Committee under Dr. R. M. 
Zabel, Chairman, and carried out at 
headquarters by Ruby Redford, Edi- 
tor, and Clayton E. Ellis, Advertising 
and Sales Promotion Manager. In 
addition to the Society’s regular publi- 
cations —the monthly journal ILLv- 
MINATING ENGINEERING, Lighting Data 
Sheets and Technical Committee Re- 
booklets, the 
cluded production and business details 
of the Third Edition JES Lighting 
Handbook, and the development of 


port program also in- 


Data Sheet “packets” consisting of a 
group of sheets covering specific sub- 
jects. Another such group, on decora- 
tive lighting techniques for homes, is 
being planned for production early in 
1959, the compilation being developed 
by the committee’s sub-committee on 
Residential Data Sheets, Eve Freyer, 
Chairman. 

A coordinated program of local par- 
ticipation in the Society’s publication 
work was continued again this year. 
Under this organizational set-up ten 
Regional Publications Representatives 
and two appointments in each Section 
and Chapter were proposed. The local 
program for publication sales was un- 
der the direction of Brooks Chassaing, 
Chairman; the editorial procurement 
and data sheet program under R. W. 
Morris, Chairman. All of this organi- 
zation was aimed at further improving 
the Society’s magazine ILLUMINATING 
ENGINEERING, and for the distribution 
of the Society’s published material. 
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TABLE V — Page Content of 
ILLUMINATING ENGINEERING 
October 1957 — September 1958 





Number 


of Pages 
Published 
Conference Papers, Abstracts 
and Discussion ............. : . 814 
Technical Committee Reports —— 
General Secretary's Report esenients 16 
Other Technical Papers .... enstvine 22 
Application Articles ...........0-ccssssee 137 
Data Sheets ........ : Aluntvalitbaana 42 
Lighting News ... ee a ee 136 
EI A os 12 
Committee Personnel, Officers, 
Sustaining Members ........... _— 41 
Advertising - osane 465 
1305 


As part of its continuing program 
of reporting good lighting practice 
throughout the country, ILLUMINATING 
ENGINEERING this year published a 
record number of “application arti- 
cles” 
of page content) in addition to the 
Society’s official Transactions, papers 
on illumination studies, and news of 
the industry. 

In the 
publications sales programs, advertis- 
ing in ILLUMINATING ENGINEERING 
has continued to contribute substan- 
tially to the Society income and, de- 
spite generally depressed conditions 
throughout the publishing field. has 
virtually equalled 1956-1957 in number 
of advertising pages, exceeded last 
year in income. With but few new 
publications available, the local sales 
program through Section and Chapter 
Publications Sales Representatives has 
progressed somewhat slowly but these 
representatives have shown remark- 
able aptitude and the membership in 
general has become more and more 
aware of the uses and value of Society 
publications. 

Marked progress is being made in 
setting up a broad program for distri- 
bution of the Third Edition, JES 
Lighting Handbook, when published in 
March, 1959. The space contracts and 
the preparation of material for manu- 
facturers in the Manufacturers’ Refer- 
ence Data section of the new Hand- 
book has proceeded satisfactorily. 


on current techniques (see table 


Society’s advertising and 


Standing Committees 

Seven Standing Committees are set 
up by Constitutional provision and 
reference has been made earlier in this 
report to the work of three of these, 
Council Executive, Finance and Publi- 
cations. Reports for the remaining 
four follow :— 
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Board of Fellows 
George E. Shoemaker, Chairman 


The Board met in April to consider 
nominations for transfer to Grade of 
Fellow. Prior to the meeting each 
member was provided with informa- 
tion regarding all candidates, so that 
the members of the Board had oppor- 
tunity to study the candidates’ qualifi- 
cations before the meeting. 

Ten for the Grade of 
Fellow approved 
mended to Council for action at its 
June meeting, along with suggested 
citations briefly describing the cont;i- 
butions of the nominees. 


nominations 


were and recom- 


Pape rs 
H. F. Davidson, Chairman 


This committee carried out the as- 
signed duties of soliciting and selecting 
the technical papers for the National 
Technical Conference. In addition the 
Committee served as a technical advi- 
sory group to the Publications Com- 
mittee for review of articles prior to 
publication. 

A tentative of 40 Tech- 
nical papers was made from approxi- 


selection 
mately 70 proposals submitted. Of 
these 36 received final approval for 
Conference presentation after the com- 
reviewed by the 
this 


number of papers and their discus- 


plete papers were 


committee. In order to handle 
sions in the time available it was neces- 
sary to continue the use of parallel 
sessions. 

The “Research” session was of spe- 
cial interest by reason of the timely 
and important subjects included on the 
program. Due to the wide interest in 
this session there was no parallel tech 
nical session. 

During committee meetings, discus 
sions took place with regard to the 
revision of the “Guide for Authors” 
which has been out of print for some 
time. It is expected that this will be 
one project on which there will be 
some action taken by the 1958-1959 


committee. 


General Board of Examiners 
Ralph H. MacVean, Chairman 
During 1957-58 the Board held ten 
meetings at Headquarters for the eval- 
uation of application for election in 
Member 
Emeritus or Retired status. There was 


grade or for transfer to 
an unusual volume of such applica- 
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tions, resulting in the favorable recom- 
mendation to Council in 361 instances, 

The Board also reviewed the By- 
laws, Article II, (a) Section 2 detail- 
ing the qualifications meeting the con- 
stitutional requirements for Member 
grade. The Board’s resulting recom- 
mendations were accepted by the Con- 
stitution and Procedures Committee in 
its 1958 revision of the By laws. 


Medal Award 
L. E. Tayler, Chairman 


In accordance with approved proce- 
dure, the first committee meeting was 
held in Dearborn, Michigan early in 
January. Subsequent distribution of 
material to the Committee for study of 
the qualifications of nominees indicated 
the need for the second meeting in 
April. This was held in Cleveland. 
The committee, by ballot, recommended 
that Cromwell A. B. 
Salem, Massachusetts be the recipient 
of the 1958 Gold Medal. The citation 
accompanying the nomination to Coun- 
cil described Mr. Halvorson’s approach 
to lighting design which embraced a 


Halvorson of 


compelling desire to enhance the safety 
of our citizens. His solutions accom- 
modated the theoretical with the prac- 
tical and the aesthetic, thus insuring 
results acceptable both to the industry 


and to the public at large 


General and Task Committees 


The General Committees of the Soci- 
ety are charged with the operating 
functions not handled by the Standing 
Committees, and not pertaining to the 
preparation of reports on scientific 
and engineering subjects. The work of 
the Regional Activities Committee, and 
of the Task Committee on Headquar- 
ters Location has been given in the 
Re- 
ports for the balance of the General 
and Task Committees follow: 


preliminary part of this report. 


Advan: e Planning 
G. C. Winkler, Chairman 


The committee held only two meet- 
ings during the year. By correspond- 
ence and subsequent agreement by the 
committee, the following recommen- 
dations were submitted to Couneil: 

1. That a committee be appointed to 
study the desirability of starting in 
1961 to 1965 the holding of area or 
zone meetings in place of the present 


Regional Conference. 


The General Secretary Reports—Slauer 








2. That the National Conference 
Papers Committee seriously consider 
leaving approximately an hour open in 
the Technical Session Program. This 
open hour would be filled by one or 
more good papers from a recent Re- 
gional Conference. 

3. That the National Technical Con- 
ference Papers Committee find some 
means to extend acceptance date of 
papers to a date not more than three 
months prior to National Technical 
Conference date. 

1. That the JES Lighting Handbook 
be published on a continuous basis — 
by revising and rewriting sections as 
they become obsolete. 


Advisory Board to the President 
G. J. Taylor, Chairman 
The Board met 


submitted to the President and Presi- 
dent-Elect recommendations on organi- 


several times and 


zation, chairmanships, and personnel 


of committees. 


Allied Arts 
Karl Staley, Chairman 


New 
proaches to Allied Arts activities were 
evident this year. The committee as- 
sisted two new groups to organize. 
Under the direction of Lucian Kight, 
Pittsburgh Section conducted two pro- 
grams at Penn State University. The 
first in the fall of 1957 culminated in a 
one-day visit to Nela Park’s Lighting 
Institute. 

An international flavor, heretofore 
supplied by the University of Mani- 
toba, was retained by the interest of 
Architecture of 
Tokyo, Japan. 
and night 


and more courageous ap- 


the Department of 
Waseda 


Programs for 


University, 
both 
classes were conducted there. 

The New York Section (Rollo Gil- 
lespie Williams, AA Chairman) intro- 
duced a collaborative at Pratt Insti- 
tute, teaming up interior design stu- 
Also new was the 
and 


day 


dents and architects. 
division of Pratt, 
Cooper Union activities into more or 
less separate entities. Prizes and judg- 
ing were separate for the three schools. 

Philadelphia Section (George Shoe- 
maker, piloting) had another three- 
way program with University of Penn- 
sylvania, Drexel University, and T- 
Square Club students competing. 

Joint sponsors the American Insti- 
tute of Decorators and the New Eng- 


Columbia, 
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land Section (Eugene Frost, AA 
Chairman) assembled three schools this 
year, thus enjoying a more complete 
program in their second year of activ- 
ity. The schools were Boston Archi- 
tectural School of Fine and 
Applied Arts, and Boston University. 

A new approach to lighting educa- 
tion Allied Arts 
was planned and executed by John 
Flynn, Cleveland Section AA Chair- 
man, and Prof. William Gould of Kent 
State University. Their plan included 


Center, 


under the program 


several weeks of student “research” in 
lighting effects by means of models, 
followed by a five weeks’ problem (a 
small exhibition gallery) to which the 
findings were applied. Scale models of 
the gallery were included in the pro 
gram. 

Robert W. Allied Arts 
Chairman of Ohio Valley Section, with 
the help of Chairman Staley conducted 


Brown, 


a two-day seminar at the University of 
Cincinnati this spring. Twe groups of 
students of work-study 
regime had five 
problem, a small museum. 


University 
weeks to solve the 
A combination of favorable circum- 
stances made it possible to show all 
Section and Chapter winning drawings 
Institute of Architects’ 
conferees visited Nela Park on 
Monday, July 7, as part of their 101st 
Annua! 
terest was aroused and some leads for 


to American 
who 
Convention. Considerable in- 
exploring uncharted areas were un- 
covered. 

During the year, a considered but 
not yet fulfilled project was the prepa- 
ration of lighting lectures for the uni- 
versities. The 
both the special needs of these students 
and the inherent difficulty of getting 
such material by qualified persons. 


committee recognizes 


Board of Nomination 
D. M. Jones, Chairman 


In aceordance with the Constitu- 


tional following the 
procedure Council, the 
Board was Past- 
Presidents of the Society and repre- 
of the eleven Re- 
gions. The Board reviewed extensive 


provisions and 
adopted by 
three 


formed with 


sentatives of each 
records of candidates as submitted by 


the respective Regional Nominating 
Committees, and from these prepared a 
nomination ticket containing names of 
those deemed best suited to serve as 
officers and directors in the positions 


to be filled at the ensuing election. 
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Constitution and Procedures 


R. F. Hartenstein, Chairman 


The committee prepared a final draft 
of the revised Constitution, taking into 
consideration all of the suggestions 
proposed by Council, and submitted it 
to Council for letter ballot in Decem- 
ber. At the February Council meeting 
this final draft of the Constitution was 
approved by Council and was approved 
by a vote of the membership, effective 
October 1, 1958. 

After the Constitution was approved 
by Council, the committee immediately 
started to work on the re-drafting of 
the By-laws. At the February meeting 
of the committee, the first draft of the 
proposed By-laws, prepared in accord- 
ance with the revised Constitution, was 
reviewed by the committee. As a result 
of this meeting the second draft of the 
proposed By-laws was prepared. 

It was also agreed that since the 
Council Executive Committee, Head- 
quarters staff and several other com- 
mittees of the Society were vitally in- 
terested in certain sections of the pro- 
posed By-laws, related sections of the 
second draft were sent to the respec- 
tive groups for review and comment. 

On May 1 the committee met in 
Kansas City and again revised the 
proposed By-laws. The committee then 
member of Council the 
sug- 


sent to each 


third revision for comment and 
gestions. 

At the committee meeting on June 3 
all comments and suggested revisions 
were considered by the committee and 
the fourth revision was presented to 
Council on June 4, which was ap- 
proved, with minor revisions, for letter 
ballot. Subsequently, this fourth draft 


was approved by Council ietter ballot. 


Defense Coordinating 
J. W. Bateman, A. F. Wakefield, 


Co-Chairmen 


This committee continues to provide 
means for Defense agencies to use pro- 
fessional counsel in illumination. Six- 
teen projects have been handled since 


the committee was established. 


Historical 

8. G. Hibben, Chairman 

Of the ten projects scheduled in the 
committee program, the following were 
active during the past year: 

1. Several books were added to the 
memorial library. 
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2. A design of the official badge was 
painted and deposited at Headquar- 
ters, with color-coordinates, and de- 
scriptions. Sections and chapters were 
advised of proper usage. 

3. Biographies of prominent light- 
ing persons were continued, as was 
also the editing of the extensive ma- 
terial for the History of Lighting Fix- 


tures. 

4. Two more dise records of Past- 
Presidents were completed. A Past- 
President’s badge and certificate were 
presented with ceremonies to Mrs. 
Marks, widow of Louis Benedict 


Marks, the First President. 

5. Meetings with the Thomas A. 
Edison Foundation particularly on the 
Edison 
burial 


treatment at the 
birthplace, Milan, Ohio 
place, in New Jersey. Other marker- 


historical 
and 


tablets are being listed. 

6. Joint operations were furthered 
with the Electrical Historical Founda- 
tion, towards exhibits at Greenfield 
Village, Dearborn, Michigan. 

7. Each month a short article was 
printed in ILLUMINATING ENGINEER- 
ING, under the heading “Leaves From 


the Historical Committee Scrapbook.” 


Lighting Service 
C. W. MeCormick, Chairman 


1. The committee reviewed the cor 
test rules for Section and Chapter con- 
tests and for Regional and National 
contests. As a result the rules were 
re-printed in new form by photo-offset, 
one for Sections and Chapters and one 
for Regional and National contests. 

2. As a second task, the committee 
re-siudied its seope, and following re- 
port te Council, approval was given to 
a re-statement as follows: “To stinu- 
late and promote the discussion of 
practical applications of lighting ree- 
ommendations.” 

3. To cope with the general feeling 
that the membership was losing inter- 
est in MMILJ Contests, the committee 
studied methods of giving the contest 
complete membership coverage. This 
resulted in a full page insert in the 
monthly journal, the December 1957 
issue of ILLUMINATING ENGINEERING. 

4. The committee studied the prob- 
lem involved in the judging of oral 
presentations. Many members feit that 
the oral presentation had too much 
influence on the judges. The commit- 
tee is studying these problems in two 
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channels: (1) Discuss and make rec- 
ommendations for Lighting Service 
Forums at Regional and National 
Technical Conferences, and, (2) Dis- 
make recommendations for 
blanks including 


cuss and 
changing entry 
enough information to permit judg- 
ment without oral presentation. 

5. The 
gested changes and additions to the 
contest rules submitted by the mem- 
bership. These were studied and the 
committee adopted four changes or ad- 


ditions for the 1958-59 rules. 


committee compiled sug- 


6. The committee received reports in 
a total of 31 contests held at Section 
and Chapter level. 

7. The committee concluded the year 
by conducting the National MMILJ 
contest in the Lighting Service Forum 
at Toronto in August 1958. 


Membership 
Brooks Chassaing, Chairman 


The 1957-58 Committee adopted for 
its goal the same principles as in effect 
the previous year, namely that of in- 
creasing the membership of the Soci- 
ety through the addition of new mem- 
bers in sufficient quantity to more 
than offset the annual loss in member- 
ship that oceurs due to deaths, retire- 
ment from business or changes in busi- 
ness and professional affiliation. The 
committee continued its efforts to in- 
crease in ratio the number of Member 
Grade to Associate Member Grade. 

The committee consisted of its Chair- 
man, plus the addition, this year, of 
an active Vice-Chairman, James C. 
Forbes, and a Regional Membership 
Representative from each of the Soci- 
ety’s eleven Regions. 

At the start of the fiscal year the 
committee, with the approval of Coun- 
cil, appointed a special Task Commit- 
tee under the Chairmanship of Gerald 
Marks, to initiate a study of means 
and methods whereby present mem- 
bers of the Society may find a greater 
interest and value from their mem- 
bership. 

As in previous years an active Mem- 
bership Campaign conducted 
throughout the year with the Sections 


and Chapters being divided into four 


was 


groups, based on membership at the 
start of the fiseal year. The campaign 
was again conducted in two parts -— 
one being directed towards Gross Gain 
in membership and the other towards 
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Net Gain in membership. Each month 
detailed reports were mailed to all Sec- 
tions and Chapters. 

Again, as in the previous year, the 
committee expanded its membership 
campaign to include a contest among 
the eleven Regions of the Society and 
this was also conducted in two parts — 
Gross Gain and Net Gain. 

The Vice-Chairman of the committee 
was assigned the particular task of 
working with the Sections and Chap- 
ters in losses, especially 
through non-payment of dues, at a 


keeping 


minimum. 

During this fiscal year the Regional 
Membership Representatives played a 
much larger part in the conduct of 
membership activities within the Re- 
gions which they represented. Several 
of them made exceptional contribu- 
tions to the Society through their reg- 
ular and most interesting monthly re- 
ports to the Sections and Chapters 
within their Region. 

In July, 1957 each Regional Vice- 
President was asked to canvass the 
Sections and Chapters within his Re- 
gion in order to make a studied ap- 
praisal on the potential for new mem- 
bers for the year 1957-58. Each Re- 
gional Vice-President complied with 
the request and their findings played 
an important part in setting the goal 
for new members nationally. 

In August, 1957, the committee pre- 
pared and then mailed to all Section 
and Chapter Membership Committee 
Chairmen two brochures. One was 
entitled “How to Build IES Member- 
ship Within Your Section or Chapter” 
and the other was entitled “Categories 
of Prospeets for IES Membership.” 

In October, 1957, all Section and 
Chapter Membership Committee Chair- 
men were asked to submit to the Na- 
tional outline of the 
programs and plans they were making 
locally to increase the membership of 
the Society. 

In October, 1957 each Section and 
Chapter was given a series of five brief 
statements which they were asked to 
have printed on their meeting notices 
each month starting in November or 
December. These 
appear each month, stressed some of 
the advantages to be gained through 
membership in our Society. 

During the fiscal year the National 
Committee directed five general letters 
to the Regional Vice-Presidents; six 


Committee an 


statements, one to 
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general letters to the Regional Mem- 
bership Representatives; eight general 
letters to the Section/Chapter Chair- 
man and 14 general letters and Cam- 
paign Reports to the Section/Chapter 
Membership Committee Chairmen. The 
National Committee had the coopera- 
tion of the Executive Secretary and his 
office in the excellent services ren- 
dered in having these general letters 
and reports printed and mailed. 

During the fiscal year the National 
Committee received exceptional sup- 
port through the publications of three 
open letters to all Society members in 
our official journal ILLumMiNatine Ex- 
GINEERING in addition to the several 
‘plugs’ given through our Advertising 
Manager. The National Committee is 
indebted to our Editor and our Ad- 
vertising Manager for their support 
and encouragement. 

At the close of the Membership 
Campaign, the National Committee 
was happy to report to the Society 
that total membership has now passed 
the 9000 mark, and that losses this 
fiseal year, for all reasons, compare 
favorably with the record of previous 
years. The committee also reported a 
very encouraging gain in the number 
of elections to Member Grade. 

Prizes for the winners in the 1957- 
58 Membership Campaign were an- 
nounced at Toronto, Canada on the 
oceasion of the National Technical 
Conference, as follows: 


Classification Gross Cain Winner Net Cain Winner 


South western South western 
Regions Region Region 
Group I Golden Gate Golden Gate 
Group IT Rochester Rochester 
Group III Southeast Florida Miami Valley 
Group IV Panhandle Panhandle 


National Technical Conference 
Charles L. Amick, Chairman 


Following the pattern for selecting 
National Technical Conference loca- 
tions in specifie Regions at certain in- 
tervals, the Committee acted favorably 
on the invitation from the North Texas 
Section to hold the 1962 Conference in 
Dallas. This recommendation was ap- 
proved by Council. Locations for the 
next few years are as follows: 

1959 — San Franciseo 
1960 — Pittsburgh 
1961 — St. Louis 
1962 — Dallas 


A Task Committee was appointed to 
study the seope, general objectives and 
the long-range importance of Na- 
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tional Technieal Conferences with re- 
gard to the total program of the So- 
ciety. This subcommittee has not yet 
rendered its report. 


Public Relations and Information 


James R. Chambers, Chairman 


During 1957-58 distinet progress in 
advancing the Society’s Public Rela- 
Information program has 
In ad- 
vancing the recognition and stature of 
the Society through publicizing the 
work of its committees, researchers 
and individual members; (b) In taking 
basic steps towards improving its lines 


tions and 


been made in two areas: (a) 


of communication between the Sec- 
tions and Chapters and their local 
publies, and between Sections and 


Chapters and the Society’s headquar- 
ters in New York. 
(1) The 1957 Technical 


Conference commanded record space 


National 


in newspapers throughout the southern 
tier of states as well as in major cities 
on both coasts and in the midwest. 
Radio and TV coverage equalled that 
of the Anniversary Conference in Bos- 
ton the previous year and exceeded all 
previous years’ coverage by the time 
the 1958 Regional Conferences were 
President Reid 
eral TV appearances, including one 
that marked the 
new chapter in London, Ontario. Sev- 


completed. made sev- 


establishment of a 


era] speakers at regional conferences, 
notably in Portland and 
Salt Lake City, wer: featured in live 
Simi- 


Rochester, 


or transcribed radio programs. 
lar coverage was given by radio sta- 
tions in Pittsburgh to a Forum in 


February. 
The 
Aviation 
Wright 
which became the basis of a subsequent 


semi-annual 
Lighting 
Field developed information 


meeting of the 
Committee at 


press conference in New Vork which 
was reported by the electrical and 
automotive trade press. Aviation writ- 
ers for both the Associated Press and 
International News Service printed 
extracts from the resultant article in 
Automotive News. The Light and 
Vision Course condueted at the Uni- 
versity of Michigan’s School of Publie 
Health, Ann Arbor, during the winter, 
also developed considerable consumer 
and trade press coverage. 

(2) Aside from this form of public 
relations activity, the committee 
brought to the final stage a Guide for 
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local chairmen, eommitteemen, officers 
and interested members. This Guide is 
designed to sharpen the contacts of 
Sections and Chapters with their local 
press and other home-town media of 


communications, 


Residence Lighting Forums 
Virginia Skinner, Chairman 


Three committee meetings were held 
in New York at Society Headquarters 
to plan for (1) the program at the 
Toronto Conference, (2) a brochure 
designed to stimulate interest in new 
Forums, (3) publicity and exchange 
of information about successful pro- 
grams and activities. 

New Fornms — One new Forum was 
organized this spring in Washington, 
D.C, 


ings were planned for the fall. Other 


Officers were elected and meet- 


sections considering the formation of a 
Forum group are: Kansas City, San 
Francisco, Southern Cailfornia, Cin- 
cinnati, and Pittsburgh. 

Membership cards — At the sugges- 
tion of the Twin City Forum, mem- 
bership cards were designed for the use 
of all 


and are now available at Headquar- 


Forums. These were printed 
ters office. 

IES Residence 
One of the most 
important achievements has been the 
publication of this brochure. The pur- 


“Why 


Lighting Forums?” 


Brochure, 


pose of this brochure is to encourage 
the organization of new Forums. It 
will be sent to key people in the indus- 
try. The project was in the charge of 
Mary Webber and Lloyd Gabler who 
contributed their efforts and talents in 
the preparation of this material. 

Forum Article — An article on Resi- 
dence Lighting Forums with pictures 
of all Forum Chairmen was published 
in ILLUMINATING ENGINEERING in 
April 1958. This presented a good 
over-all picture of Forum procedure 
and activities. 

Programs—Program subject matter 
included : Panel discussions with archi- 
tects, decorators, builders, lamp and 
fixture dealers, lighting tools for the 
designer, Christmas workshops, gar- 
den lighting, and other timely and in- 
teresting topics. 

MMILJ Competition— An increased 
interest in the residential division of 
the lighting competition has been indi- 
eated by program reports from various 
Forums. Several groups devoted an 
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entire meeting to the competition and 
one Forum had as many as six entries. 

Outstanding Events, Lighting Con- 
Detroit and 
Twin Cities, held very successful all 
archi- 


ferences — Two Forums, 
day conferences for builders, 
tects, decorators, electrical contractors, 
and lighting specialists. Speakers in- 
cluded some of the best known authori- 
ties on lighting in the country. At- 
tendance at these two conferences set 
a record with 592 present. 

Forum Membership and Attendance 

There were 33 more paid members 
than the previous year, and totals show 
an increase in attendance at meetings 


of 217. A summary of the attendance, 
membership and meetings of each 
Forum is given below: 
Member- Attend- 
Forum ship Meetings ance 
Arizona ...... - 50 7 275 
Georgia ... a ee - 513 
North Texas ..... 70 4 243 
Michigan** —— 4 328 
New York coe «6D 8 549 
St. Louis sn 61 6 238 
Tenn. Valley 54 2 110 
Twin City** . 47 3 57 
Utah pestis oonmee 50 4 121 
Washington, D.C 
new) overs ose = ous 
700 46 2952 
Note: Chicago was inactive during the past 
year 


**These figures include the lighting and design 
conferences held for members and others in 
allied fields. 


Student Membership 
John O. Kraehenbuehl, Chairman 


The general objective for the year 
was to establish new Branches and to 
increase the student membership. Ae- 
tion was initiated by the circularizing 
of the Section and Chapter Chairmen 
of the Society with a letter. The re- 
sponse to this letter was very weak 
with only two individuals volunteering 
to contact schools for the stimulation 


of interest in forming Student 
Branches. 

To each volunteer, the committee 
sent material abstracted from the 
Constitution and By-laws regarding 
the organization, responsibility and 


status of the Student Branch. Also at 
the same time material was sent sug- 
gesting means for establishing and 
stimulating Student Branches. 
According to records at Headquar- 
ters, the following Student Branches 
continue active: 
University of Illinois 
University of Miami 
Southern College of Optometry 
Oregon State College 
The committee was requested by 
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Council to cooperate with the Regional 
Activities Committee and the Consti- 
tution and Procedures Committee in 
covering all 


and 


submitting a revision 
Student 


Branches. 


Membership activities 


The 


such material as requested. 


committee prepared 

The year’s activity definitely shows 
that there is little interest in the Soci- 
ety concerning student membership or 
Student Branches. Either the Section 
and Chapter Chairmen have not pre- 
sented the material to their member- 
ships, or if it was presented, the mem- 
bers of the Society showed no interest 


in stimulating the forming of Branches. 


Sustaining Membership 
C. C. Keller, Chairman 


The activities of the committee dur- 
ing 1957-58 have been cevoted largely 


to maintaining good-will and interest 


on the part of existing Sustaining 
Members. Five mailings were sent to 
all Sustaining Members, from Presi- 
dent Waterman with the Annual Re 


Reid 
concerning the Society program, fron 
with the 1957 
Committee Report, and later, Intro- 
and the fifth 
with a brochure 


Report, from President 


search 


the chairman Progress 
ducing the Candidates, 
from President Reid 
describing the research program of the 
Illuminating Engineering Research In 
stitute. 

undertaken to deter 


mine the practical income objective in 


study was 
the future and the committee 
that this 
$100,000.00 annually. 


recom 
mended objective be set at 
in the relatively 
near future. 

The 


that a dues formula be established for 


committee also recommended 
all segments of the lighting industry. 
The committee likewise recommended 


‘ 


a revision of national committee per 


sonnel and direction of effort. Recog- 
that 
taining Members are 
twenty of the 82 Section and Chapter 
that 


Sustaining Membership Chairmen from 


nizing sizable numbers of Sus 


located in only 


centers, if was proposed loeal 


these twenty areas be enlisted in the 


national committee; that information 
on Sustaining Membership be avail 
able to all 82 Sections and Chapters, 


but that national committee and its 


effort be directed to the national pro 


gram, and these twenty important 


areas 
The eommittee was 


asked to 
sider the matter of Official Represen- 


con- 
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The 
opinion that it is the responsibility of 
the Sustaining Member to designate 


tatives. committee reported its 


any person it wishes as Official Repre- 
sentative; that it is the responsibility 
of the Official Representative to keep 
top management informed about the 
Society. 

The Section and Chapter program 
continued successfully in its service to 
present Sustaining Members, and in 
the addition of a sizable group of new 
members. The local Sustaining Mem- 
bership Chairmen who were especially 


successful included: 


Paul F. Kauffman Chicago Section 


William C. Mutchler Cleveland Section 

Francis Clark Connecticut Section 

Thomas E. Smith Forest City (London) 
Chapter 

Chester Kuzniar Hamilton, Ontario Chapter 

Richard Holcombe Iowa Section 


Meyer H. Silverman New York Section 

Sam Rutledge Panhandle Chapter 

G. William Wagner Philadelphia Section 
Robert E. Watson Rocky Mountain Section 


Roy Dal Southern California Section 
Gordon Wells Tar Heel Section 
W. D. Anderson Twin City Section 


Phil Smith Utah Section 


The final figures for the year reflect 
not only the gains achieved by the Sec- 
tions and Chapters but also the losses 
due to resignations and dues decreases, 
resulting from the economic situation 
The closing figures are shown in com- 


parison with those for recent years. 


Members Dues Income 
195 135 $41,735 
195 i 40.735 
1954 6 40.635 
1955 34 43.291 
1956 414 63,893 
1957 452 66.402 
1958 448 64,815 


Tellers 
S. A. Bogen, Chairman 


with Constitutional 
provisions the committee met following 
the close of the ballot 
counted the vote both on the National 
offices. In this the com 
mittee had the eustomary assistance of 
both in the 


preparation of the forms and reports, 


In accordance 


election and 


and Section 


headquarters personnel 
as well as in the opening of the ballots 


and the mal-ing of a preliminary count. 


Trustees 
Headquarters Retirement Pl. « 
R. F 
The Trustees of the Plan held their 
regular annual meeting at the time of 
the National 


Toronto. The customary formal record 


Hartenstein, Chairman 


Technical Conference in 
was made covering the operation of the 


Slauer 


Plan during the fiscal year just com- 
pleted. 


Joint Task Committee, 
L.ES.-U.S.P.HAS. 
J. F. Parsons, Chairman 


The report of this Task Committee, 
“How To Make A Lighting Survey; A 
Vision Survey,” was accepted as a 
progress report by Council in 1955, A 
survey has indicated a probable de- 
mand sufficient to justify publication. 
The draft is now undergoing revision 
to bring it technically up to date. Im- 
mediately following completion of 
work on the third edition of the JES 
Lighting Handbook, the committee wiil 
undertake reworking the material into 


its final form. 


Sign Lighting, Task Committee 
C. N. 
Task Lighting 

has completed IES 

Lighting Handbook material. Member- 

ship of committee is being expanded 


Laupp, Chairman 
Committee on Sign 


revision of the 


Outdoor 
National 


Answers to a (jues- 


to inelude personne! from 


Advertising Association and 


Sign Association 
tionnaire being sent out will determine 
what future action and studies will be 


taken. 


Technical Committees 


Aviation 


L. C. Simpson, Chairman 


The comittee held its fall confer- 
ence at the Wright Air Development 
Center, Wright-Patterson Air Force 
Ohio, where 80 


for the two-day 


regis- 
The 


pro- 


Sase, persons 


tered meeting. 


very interesting and instructive 
gram ineluded papers on aireraft and 
effects of 
acceleration on vision, and the environ- 


Tours 


aviation ground lighting, 
mental testing of equipment. 


were conducted through the labora- 
tories to witness testing procedures, 
and the Grimes Manufacturing Com- 
pany plant in Urbana, Ohio, was 
visited 

The spring meeting of the Aviation 
Subcommittees was 
the offices of 


Administration 


Lighting 
Washington in 


Aeronautics 


Ground 

held in 

the Civil 
followed by a dinner meeting and in- 
spection of the newly-installed fluores- 
eent floodlighting on one of the run- 
ways of the Washington National Air- 
port. Considerable progress was made 
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toward the preparation of new re- 
quirements and practices for aviation 
ground lighting. 

The spring meeting of the Aircraft 
Lighting Subcommittee was held in 
Hollywood, California, and the 70 per- 
sons registered heard papers given on 
high altitude lighting and the require- 
ments and evaluation of interior and 
exterior aircraft lighting systems. 

Because of the growing interest in 
improved systems of aireraft and avia- 
tion ground lighting systems to cope 
with the operational requirements of 
faster and higher altitude aircraft, 
consideration is being given to the re- 
organization of the committee strue- 
ture to permit an expanded program, 


adding material interest and increased 


membership. 
Color 
R. C. Allison, Chairman 


A subcommittee of the main com- 
submitted ma 
of the 


Lightina 


mittee prepared and 
sections 


IES 


terial for the related 
third edition of the 


Handbook 


Daylighting 

H. B. Vincent, Chairman 

A meeting of the committee was held 
1957 at Atlanta, 


members four 


on September 11, 


Georgia, with 16 and 


guests in attendance. Reports were re- 
subeommittee chair 


ceived from all 


men. A final report from the subeom- 
mittee on Lower Ceiling Classrooms, 


circulated during the year, had re- 
requesting a few 


text 


ceived comments 


changes in wording. A revised 


was presented at the meeting and ap- 
proved unanimously by the committee. 
arrangements made 


Tentative were 


for a meeting of the committee in 
1958 for discussion of a 


Recommended Practice of Daylighting 


revision of 


following completion of a text by the 


subcommittee organized for its prepa- 


ration. 

Several subcommittees were con- 
tinued as follows: 

Coordinating Subcommittee—Chair- 


man, R. A. Boyd. No matters requir- 
ing the attention of this subcommittee 
have arisen during the current year. 

Chair- 


During the 


Lower Ceiling Classrooms 
man, H. F. Kingsbury. 
year, copies of the final report as ap- 
proved at the Atlanta meeting were 
submitted to Council. 


DECEMBER 1958 


Revision of Recommended Practice 
of Daylighting—Chairman, R. W. Me- 
Kinley. In a meeting at Pittsburgh on 
March 18, 1958 the text of a revision 
was approved unanimously by the sub- 
committee. Recommendations were 
based on applicable criteria for light- 
ing requirements as currently approved 
and published by the Society. In the 
light of the of research pre- 
sented by Professor H. R. Blackwell 
at a joint meeting of the Committee on 
Quantity and Quality of Illumination 
and the Illuminating Engineering Re- 


results 


search Institute at Dearborn, Michigan 
on March 3, 1958, further activity was 
suspended pending clarification of cri- 
teria. 

Availability of Daylight (Exterior) 

Chairman, B. F. Greene. A proposal 
has been prepared for discussion at a 
meeting of the committee outlining a 
format for systematic assembly of data 
for daylighting design purposes. One 
of the subcommittee members, Dr. R. 
A. Boyd, published “Strdies on Day- 
light Availability” as a University of 
Michigan bulletin, March 1958. 


Design Practice 
George W. Clark, Chairman 
Activity of this committee has been 
almost completely devoted to revision 
of IES Lighting Handbook Section 9 
The 


approved 


“Lighting Caleulations.” basic 


manuscript has been and 


submitted. Some editorial details and 
the completion of the illumination 
table remained to be done at the close 


of the year. 


Wducation 
Alston Rodgers, Chairman 


As a result of arrangements made 
early this year, representatives of the 
National Science Teachers Association 
text 
tions for the committee’s report, “Ex- 
periments With Light.” Their 
has approved inclusion of the state- 


have reviewed the and illustra- 


board 


ment that this booklet was developed 
by the Society with the cooperation of 
the National Science Teachers Associa- 
tion. On their recommendation, the 
title has been changed to “Activities 
With Light,” to correspond with mod- 
ern teaching terminology. 
The Carl 


Chairman, for the revision of lighting 


subcommittee, Zersen, 


courses, to be sponsored by Sections 
and Chapters, has turned in a great 


The General Secretary Reports 


amount of excellent work this year. 
The new lighting course publications 
will be larger, more comprehensive and 
better illustrated than those they re- 
place. First draft of the “Lighting 
Fundamentals Course” has been com- 
pleted by the task group headed by 
Ray Wozniak, Chairman, and copies 
have been sent to all committee mem- 
bers for review. “The Advanced Light- 
ing Design being 
prepared by Ralph Lusk, Chairman, 
and his task group, will be ready for 


Problems Course,” 


committee appraisal toward the end of 


the year. 


Handbook Revision 
John J. Neidhart, Chairman 


Publication of the revised JES 
Lighting Handbook is now scheduled 
for March 1959. The reorganized, 
easier-to-use Handbook filled 
with up-to-date information including 
recommended illumination levels based 
upon the recently completed Blackwell 


will be 


Research. 


1.E.S.-A.S.A.E. 

Morris Lloyd, Chairman 

This committee, which was formerly 
the Farm Lighting Committee was in 
process of re-organization during the 
year in its joint effort with the Ameri- 


ean Society of Agricultural Engineers. 


L.E.S.-A.S.H.A.E. 
A. T. Jorn, Chairman 


studies continued on the 
“Th rmal Aspects ot the Lighting Sys- 


were 
tem” in anticipation of a report ana- 
lyzing the contribution which electric 
lighting and daylight make toward the 


required heating system for a building. 


Industrial 
W. H. Kahler, Chairman 


The Industrial Lighting Committee 


consists of nine members, including 
the Chairman and Vice-Chairman. In 
addition, there are seven subcommit- 
tees working on a revision of the ree- 
ommended practice of industrial light- 
ing, and six different manufacturing 
industries. The six industry subcom- 
mittees cover Aircraft Manufacturing, 
Clothing Industry, Graphie Arts In- 
dustry, Outdoor Productive Areas, 
Electronic Industry, and Wood Work- 


ing Industry. 
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The committee’s activity during the 
past year consisted primarily of finish- 
IES 
Lighting Handbook and developing the 


ing revision material for the 


new illumination level tables for the 
Handbook. The latter 
collaboration with the 
Recommendations for 
Quality of 
with the responsibility of in- 
Blackwell 
The industrial part of the Hand- 
table 


industrial 


entailed close 
Committee on 
Quantity 


which 


and 
Illumination, was 
charged 
terpreting the Research 
data 
book 
400 


seeing 


CoV ered over 


The 


were re- 


llum:nation 
separate 
tasks in 
lated to the 
the Blackwell 


areas. 
these areas 
tasks 


Research 


studied in 


The 


actual 


project. 


resuits are a completely new set of 
recommended values of illumination 
all industrial areas. 


for all 
The new table was completed aud 


approved by the committee and sub- 
mitted to Council for inclusion in the 


IES Liahting Handbook. 


Institutions 


Leonard V. James, Chairman 


The “Lighting for Hotels” report of 
this committee, through its subeommit- 
tee on Hotel Prof. C. I. 
Sayles of Cornell University School of 
Hote 


pearea ! 


Lighting, 


Administration, Chairman, ap- 
the July 1958 issue of ILiv- 
The 


Galleries 
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subcommittees, on Art and 
Museums (J. M. 
Churches 


Chairman), 


Ketch, Chairman), 
(George E. Shoemaker, 
Dining Areas (C. W. Zer 
sen, Chairman), and Hospitals (N. L. 
Griffin, 
their 

could not be completed in the 1957-58 
Societ 


Chairman) are working on 


final reports which, however, 
YY vear.) 

All of the committee, of 39 members 
total, have devoted much time to pr« 
recommended 
footcandles for the revised JES Light- 
ing Handbook. The 


Theatre Lighting has been transferred 


paring final copy and 


subcommittee on 


to the .Theatre-Television Committee, 
under the previous subcommittee chair- 
Toe] E 


man, 


Rubin, as chairman. 


Light Control an 


John J 


Equipment Design 
MeLaughlin, Chairman 


The work of this 
sisted of revising Section 6 of the JES 


eommiuttee con 


Lighting Handbook and preparing ma- 


terial for a Guide Book on Light Con 
trol and Equipment Design. 
The committee had four meetings 
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during the year and submitted the fol- 


lowing reports to Couneil for ap- 
proval: 
1. Reeommended Light Character- 


isties of Polystyrene Used in Illumina- 
tion. 

2. The IES Guide to Design of Light 
Control. 

3. Design of Reflector and Optical 
Elements. 

Section 6 of the JES Lighting Hand- 
book 


publication. 


was revised and submitted for 


Light Sources 
G. A. Freeman, Chairman 
The committee held two meetings 


and engaged in large scale correspond- 
ence to successfully complete the revi- 
sion of Sections 1 and 8 of the JES 
Lighting Handbook. 

{ resolution was prepared from the 
viewpoint of the lamp and lighting 
industry evaluating the proposal for 
Higher Voltages by the 
Edison Electric Institute and the Na- 
Electrical Asso- 
ciation. This was presented at a sym- 


AIKE 


Utilization 


tional Manufacturers 


posium of the Committee on 
Safety. 

Assistance was given to the Society’s 
Nomenclature Committee with sugges- 
tions for Light Sources Nomenclature. 

Further progress was made on: 

l. The 


continuing the Question and Answer 


accumulation of data for 
page in ILLUMINATING ENGINEERING. 

2. The report on the effect of high 
and low ambient temperatures, drafts, 
ete., on the starting, light output and 
color of fluorescent lamps. 

3. The 
under Miss Dorothy Nickerson, Chair- 


work of the subcommittee, 
man, on the development of a method 
of measuring and specifying the color 


rendition properties of light sources. 


Vaintenance 

Francis Clark, Chairman 

The three basic factors which affect 
maintenance of usable light in any 
lighting installation have not changed 
since the report of this committee in 
1957. However, it has become appar- 
ent that the task of accumulating data 
from Dirtometer testing, and assimilat- 
ing it, is a formidable one, requiring 
much time and considerable technical 
ability and equipment. 

During the past year, the committee 


has agreed upon a fairly simple, yet 
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complete and thorough “Maintenance 
Tests Data of Lighting Installations” 


form which combines plotted foot- 
eandle readings with descriptions of 
fixtures, lamps, and surround. The 


only equipment required is a light me- 
ter. These forms will record the gen- 
eral depreciation of light in a given 
test area. From this can be subtracted 
the known lamp depreciation to arrive 
at the amount attributed to accumula- 
tion of dirt on luminaires, lamps, and 
surround. 

Forms have been sent to several So- 
ciety committees in hope that wide- 
spread use will result in data which 
ean be correlated and become useful 
for any committee. 

It is realized that data collected in 
this manner will not mateh, for accu- 
that Dirtometer 
However, it is expected that 


racy, obtained from 
testing. 
the improvement in speed and volume 
of data returns will provide valuable 
information more quickly. Continuing 
Dirtometer returns will ultimately sup- 
ply the technical accuracy required for 


corroboration. 


Motor Vehicle (Exterior) 


Ray P. Teele, Chairman 


The study of the lighting of the 
rear of motor vehicles was continued 
during the year. An interim report is 
in course of preparation and will sug- 
gest steps to be taken for improvement 
from the rear 


of signal indications 


lights of motor vehicles. 


Nomenclature 


Priscilla Presbrey, Chairman 


The Committee on Nomenclature met 
twice during the 1957-58 year, con- 
tinuing work on the revision of ASA 
Z7.1 - 1942, Engineering 
Nomenclature and Photometric Stand- 


Illuminating 
ards. Since completion of this task 
will still require some time, it was de- 
cided to make available, by publishing 
them in [ILLUMINATING ENGINEERING, 
those sections which have been revised 
since 1942. 
peared in the November, 1957 issue: 
05, Photometric Quantities, 10, Radia- 
tion, 20, Color, 30, Characteristics of 
for Controlling 


Five current sections ap- 


Surfaces and Media 

Light and 50, Aeronautic Lighting. 
Council approval has been given to 

a refinement in the definition of “ean- 


dle,” and to the adoption of the terms 
“luminous efficacy” and “spectral lumi- 
nous efficiency,” replacing the former 
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“luminosity” and “luminosity factor.” 
Progress has been made on the revi- 
sion of Section 15, Ultraviolet Quan- 
tities, and Section 25, Light Sources. 
In addition to these, the committee is 
following : 


actively considering the 


adoption of the term “candela,” in ac- 


cordance with international practice; 
addition of a new section on the pre- 
determination of illumination and pho- 
tometric brightness values, made nec- 
essary by rapidly growing activity in 
this field; 


tions in the various application fields; 


inclusion of more defini- 
and a rather complete reorganization 
of the nomenclature along lines indi 
cated by developments since the issu- 
ance of the 1942 edition 


O fic e 
G. Franklin Dean, Chairman 


All activity of the current year was 
concerned with footeandle values for 
the new edition of the JES Lighting 
Handbook to be published in 1959. 

As an ex-officio member of the Com- 
mittee on Recommendations for Qual- 
ity and Quantity of Illumination, the 
Chairman attended the three meetings 
of that committee held at the Univer- 
sity of Michigan to study the technique 
and results of the Blackwell Research 
on Quantity of Illumination. 

Following the formal presentation 
of his siudies by Dr. Blackwell at 
Dearborn in March, the Office Light- 
ing Committee met to determine new 
footecandle levels for the various types 
of office work based on the findings of 
Dr. Blackwell’s research. This meeting 
held School 


Lighting Committee to avoid conflict in 


was part-time with the 
interpretation of the research results 


To the Office 


was also assigned the task of prepa 


Lighting Committee 


ing tables of illumination levels for 
Banks; 
tions; Municipal Buildings (Fire and 
Police); and Post Offices. 


The proposed values were submitted 


Depots, Terminals and Sta 


for letter ballot to the committee mem- 
bers. Majority approval being given, 
the tables of 
forwarded for approval by Council. 


footeandle values were 


Progress 
E. A. Linsday, Chairman 
The committee maintained contact 


with the art of lighting throughout the 
world and prepared the yearly review 
of the achievements in the art of light- 
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ing for publication i) ILLUMINATING 
ENGINEERING. This review was given a 
dramatic presentation as one of the 
features of the 1958 National Techni 


eal Conference in Toronto. 


Publi 


Interior Lighting 


Convenvances 


Ernest Boghosian, Chairman 


The final draft (Number 6) of the 
“Recommended Practice for Marine 
Lighting” was submitted in October 
for Council approval. 

Recommended footeandle values for 
land and marine transportation visual 
tasks 


information contained in Report Num 


were reviewed on the basis of 
ber 1 of the Committee on Recommen 
dations for Quality and Quantity ol 
Iliumination. Changes in these reco 

mended values were forwarded to the 
Technical April, 


1958. 


Director’s office in 


Quanity and Guantity of IUumination 
Recommendations for 


B. 8S. Benson, Jr., Chairman 


The principal work of the commit- 
tee during the year was the prepara 
tion of a report which is the interpre- 
tation by the committee of the Illumi- 
nating Engineering Research Insti 
tute’s research on quantity of illumi 
nation by Dr. H. R. Blackwell and 
associates at the Vision Research Lab 
oratories of the University of Michi 
gan. 

The report was used by the technical 
committees in determining their recom- 
categories ol 


mendations for various 


applications such as Offices, Industrial, 


Institutions, Stores, Residential and 
Public Conveyances, and published in 
ILLUMINAT- 


the August 1958 issue of 


ING ENGINEERING. 


Residence 


Frank J. Marriett, Chairman 


Subcommittee work for the revision 
of “Contemporary Lighting in Modern 


and Traditional Interiors” is nearing 
The re-titled booklet will 


be a complete revision including illus- 


completion. 


trations and will be ready for publi- 
eation early in 1959. 

“Outline for Training Program” will 
also be completed and ready for pub- 
lication early in 1959. This is a well- 
organized guide for organizing a train- 
ing program on residence lighting. 
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Roadway 
Dana W. Rowten, Chairman 
The work of this committee is sub- 
divided and assigned to sixteen sub- 
Each 


headed by a chairman and supported 


committees. subcommittee is 
by two or more committee members, as 
considered necessary for the most effi- 
cient operation. 

All subcommittee reports, after ap- 
proval by the subcommittee, are sub- 
mitted to the 


sideration 


main committee for con- 
If and when a report is 
approved by the main committee, it is 
forwarded to Council for their ap- 
proval, and in some instances on to the 
Standards Committee. The following 
is a brief report on the status of some 
of the most active subcommittees. 

Tunnel and Underpass Lighting 
Chairman, R. M. 
ommendation for Lighting Traffic Tun- 


Swetland. The ree- 


nels and Underpasses has been ap- 
proved and published. The recommen- 
well received and 


dation has been 


will, in all probability, be included 
with the 


American Standard Practice for Road- 


proposed revision of the 
way Lighting. 

Visibility Under Fog Conditions — 
Chairman, E. E. Paul. This previously 
reviewed research project has devel- 
oped into a full seale demonstration 
installation on the New Jersey Turn- 
pike. 

Parking Area Lighting — Chairman, 


M. E. Keck. 


bility for developing a recommenda- 


The principal responsi- 


tion for parking area lighting has been 
transferred, by Council action, from 
this committee to a subcommittee un- 
der the Store Lighting Committee. 

Research—Chairman, D. A. Toenjes. 
This subcommittee coordinates for the 
full committee all the various research 
projects, both underway and proposed, 
that have not developed to a stage to 
justify a specific subcommittee. 

The original Project #22, Pavement 
Surfaces, is at present nearing com- 
pletion. The original data and an ap- 
proved method of analyzing the data 
have been turned over to the Technical 
Director. 
Mounted Luminaires — This 
subject comes up about every ten years. 
The Research 
sembling all the data on this subject in 
one reference file, for possible publi- 
eation in ILLUMINATING ENGINEERING 


Le Ww 


Subcommittee is as- 


as a matter of record. 


Discomfort Glare Evaluator — The 
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research committee had an opportu- 


nity to use and become familiar with 
the principles of the new Discomfort 
Glare Evaluator at a meeting at Day- 
ton, Ohio on May 27, 1958. The re- 
sults of the evaluations made have not 
yet been analyzed sufficiently to pass 
judgment as to its practicability and 
accuracy. 
General Light Source Committee 
Chairman, J. W. Young. This subcom- 
mittee has continued to collect data on 
lamps from all manufacturers and con- 
solidate the data for general use of the 
committee members and for publica- 
tion in the JES Lighting Handbook. 
Standard Practice Committee 
Chairman, W. H. The work 


of this subcommittee is considered the 


Edman. 
most important of any subcommittee. 
However, its success depends upon the 
contributions of all 


cooperation and 


other subeOmmittees. The committee is 
in the process of evaluating hundreds 
of individual suggestions for changes 
Standard 


The committee has promised to pre- 


in the American Practice. 
sent a first draft of a revised Standard 
Practice for consideration of the whole 
committee at the next annual commit- 


tee meeting. 


School 

J. M. Chorlton, Chairman 

The principal work of the commit- 
tee during the year has been in the 
completion of the related sections of 
material for publication in the third 
edition of the JES Lighting Hand- 
book. 

The committee has continued to re- 
view the proposed revisions in the 
American Standard Practice of School 
Lighting, 1958. The committee has re- 
ceived reports through the year-on the 
deliberations of the joint Task Com- 
mittee composed of the Society’s repre- 
sentatives these of the 
School Committee of the American 
Institute of Architects and the Na- 
Couneil of Con- 


along with 


tional Schoolhouse 
struction, co-sponsors of the American 


Standard Practice of School Lighting. 


Searchlight 

J. P. Latil, Chairman 

A subcommittee of the main commit- 
tee prepared and submitted material 
for the related third 
edition of the JES Lighting Handbook. 


sections of the 
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The General Secretary Reports 


Signal Lighting, Elements of 
James F. Angier, Chairman 
The committee reports no progress 


during the past fiscal year. 


Sports and Recreational Areas 
Wallace W. Weld, Chairman 
The 


mended Practice on Sports Lighting is 


final revision of the Recom- 
currently being circulated to the com- 
mittee. This includes the new sports 
layouts as well as the necessary changes 
and all those shown in the present 
Recommended Practice. 

One factor which might be brought 
out at this time is the new mounting 
height chart which can be applied to 
practically all outdoor areas. Instead 
of having an individual mounting 
height chart for the various sports, this 


one chart will take care of all sports. 


Store 
Lester Geis, Chairman 


Further work was done on the revi- 
sion of the committee report “Lighting 
for Stores and Other Merchandising 
Areas.” At the last meeting specific 
assignments were made in order to ex 
pedite completion. 

The Subcommittee on Parking Areas 
and Service Stations has in final stages 
the draft of a report on parking area 
lighting practice. 

This 
for publication in the third edition of 
the JES Lighting Handbook. 


material was also submitted 


Testing Procedures for 
Illumination Characteristics 


Phelps Meaker, Chairman 


Progress has been made by this 
committee on its principal assignments. 
Although oniy one full two-day meet- 
ing has been held, effective work has 
been accomplished by the subcommit- 
tees as follows: 

for Electrical Measurements 
of Fluorescent Lamps—G. A. Meyers, 
The introduction of 


lamp types and the continuing study 


Guide 


Chairman. new 
of measurement methods brings about 
a need for an early revision or adden- 
dum to include new information. 
Guide for Photometric Testing of 
Indoor Fluorescent Luminaires ( Revi- 


sion of 1949 issue) —G. A. Horton, 





Slauer 





will 


Chairman. The subcommittee 
shortly consider the third draft of this 
guide 

Guide for Photometric Testing of 
Floodlights of 19 to 160 Degrees Total 
J.S. Franklin, Chair- 
man. New aspects as well as items in 


Beam Spread 


need of revision have been brought up, 
so that an extensive revision is being 
undertaken. 

Guide for Use of Portable Photome- 
ters (Revision of 1937 Report) —G. 
A. Horton, Chairman. Work on this 
guide is in progress. 

Guide for Photometric Testing of 
Outdoor Fluorescent Luminaires—J. 8. 
Franklin, Chairman. This guide was 
published in ILLUMINATING ENGINEER- 
ING, February 1958. 

Guide for Photorsetry of Search- 
lights A. E. Kraweek, 
This guide was published in ILurmi- 
NATING ENGINEERING, March 1958. 


Chairman. 


Guide for the Photometric Measure- 
ment of Mereury Vapor Lamps—2J. 8. 
A sixth draft has 
been submitted to the committee for 


Franklin, Chairman. 


consideration. This guide is nearing 
the balloting stage. 
Practical Guide to Photometry — R. 


D. Bradley, Chairman. The subcom- 
mittee is working actively on addition- 
al text material. 

Guide for Reporting Lighting Equip- 
E. H. Witte, 


This guide was approved 


ment Engineering Data 
Chairman. 
by Council at its April 1958 meeting. 
Guide for Brightness 
Measurements Paul H. 
Chairman. A new draft will shortly 
be submitted to the entire committee. 

Guide on Colorimetry of Light 
Ray P. Teele, Chairman. 
The first draft will be considered by 
the entire committee at its next meet- 
ing. 

IES Lighting Handbook Revision. 
Bibliography and illustrations for See- 
tion 4 of the Handbook were com- 
pleted and turned over to the Hand- 


Practical 
Lamson, 


Sources 


book Revision Committee. 


Theatre-T elevision 
Joel E. Rubin, Chairman 


A subcommittee of the main com- 


mittee prepared and submitted ma- 
terial for the related sections of the 
third edition of the JES Lighting 


Handbook. 
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Recommended Levels 
And Lighting Practice 


pee years ago D. W. Atwater, in his 
presidential address, made a plea that illuminating 
engineers try to close the widening gap between 
knowledge and practice. His thesis was that light 
sources and equipment, as well as studies by TES 
committees, were getting farther and farther ahead 
of adequate utilization. 

Some six years later, in my swing around the 
country es President of IES, I too stressed the 
need for relighting America in keeping with the 
tools we had then in equipment and knowledge, 
pointing out that knowledge was constantly ex- 
panding and that never would we be able to say 
that the job was finished. 

As I looked over the exciting report of the RQQ 
Committee in the August 1958 issue of IE and 
the new and startling Recommended Footcandle 
Tables, I was reminded once more of Mr. Atwater’s 
plea. If we have been far behind knowledge in our 
practice, these new concepts leave us shockingly 
trailing. 

Granted that it is axiomatic that knowledge shall 
outpace usage and thus provide the stimulus for 
progress, and that new knowledge has to be tried 
out cautiously in order to gain sound public accept- 
ance, the profession of illuminating engineering 
nevertheless has a responsibility made heavier than 
ever by the latest RQQ report and recommended 
levels. 

If the recommended values are sound and prac- 
tieal, and, knowing the deliberateness with which 
the RQQ Committee has always worked in the past, 
I am sure they are, then the public has a right to 
enjoy the benefits thereof, not here and there but 
generally ; not just in new monumental structures 
but in the old as well; not some time in the future 
but now. 

If the Illuminating Engineering Society felt it 
advisable to accept this new report and these new 
values, then it will be remiss in its primary pur- 
pose (dissemination of knowledge) if it does not 
make a strong effort to secure reasonably quick 
acceptance of this knowledge in actual practice, far 
and wide. 
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Views and Opinions ==scmsscss0 


Why were the new values of lighting levels ac- 
cepted? Would they prove of some demonstrable 
value to users generally? What are these benefits 
and how can they be substantiated to the satisfac- 
tion of the public? Certainly the Society was not 
guessing, it must have sound reasons. 

Here is a tremendous advance in lighting know]l- 
edge and if it goes the way of previous advances it 
will be enjoyed by the few and not by the many, 
at least by the time the next increase in values is 
published. 

Let us try to do things differently this time. 
Let us start by educating the profession itself. 
Until the members of IES and all that great army 
of people contacting the public on lighting are 
thoroughly indoctrinated our job will be only par- 
tially done. In the past our profession has never 
fully and wholeheartedly accepted the new values. 
Far too many have been lukewarm and lazily in- 
dependent of recommendations. It has been easier 
to meet a price than to sell the best. Good enough 
has been the path of least resistance. 

I am thrilled to see the resolution with which 
the Society’s committees advance these daring new 
concepts of illuminating values. I shall be disap- 
pointed if the new knowledge further widens the 
gap with practice. Light sources and lighting 
equipment adequate to the task are available and 
improvements are being made constantly. The 
weak link is the unbelieving, unindoctrinated, 
timid, complacent and self-opinionated members of 
the. profession. 

The public has the right to enjoy the advantages 
arising from this new knowledge. The profession 
has the responsibility to provide not only the 
knowledge but also the will to put it to work. — 
S. B. Wmu1AMs, Past-President, Illuminating En- 
gineering Society, Jamestown, R. I. 





Changes in mailing address should be 
reported to IES Headquarters Office by the 
first of any month to ensure the uninter- 
rupted mailing of IE and other Society 
communications. 
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Here and There 
With 1.E.S. Members 


Officers of all six Sections and Chap- 
ters in the East Central Region met at 
the Holiday Motor Hotel, outside Har- 
risburg, Pa. on September 26 to dis- 
cuss local activities. Regional V-P, C. C. 
Shotwell, (seated seventh from left) 
presided. Also in attendance at the 
meeting was R.G. Slauer (to Mr. Shot- 
well’s left), Society Vice-President. 





Water skis, a life belt and a tow rope 
were presented to outgoing chairman 
Roy Bevan (second from left) at a 
recent meeting of the Southern Cali- 
fornia Section. Also shown here are, 
left to right, Edward Balogh, secretary- 
treasurer; (Mr. Bevan) James E. 
Barnes, South Pacific Coast Regional 
Veep; B. J. Hartmann, Vice-Chairman; 
Frank B. Lee Chairman. 








Passing the gavel to his successor, John S. Frizell (right), Retiring Milwaukee Section Chairman William Kuhnke 

at the start of a new IES year, is retiring Pittsburgh Sec- (right) accepts a certificate of appreciation from incom- 

tion Chairman James A. Hodges. Watching the presenta- ing Chairman Marshall Bruesewitz. Mr. Kuhnke was also 
tion is incoming Vice-Chairman, Warren Thayer. presented with a gift at the meeting. 
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U. S. National Committee 


. 





Completes Plans, CIE Brussels 


Final plans for U. 8. 
the quadrennial meeting of CIE 


participation in 
(Com 
mission Internationale de l’Eclairage) in 
Brussels next June, were made during 
the National Committee’s annual meeting 
at State College, Pa. 13-14. 


Actions taken at the two-day meeting in 


October 
eluded assignment of responsibilities of 


U. S delegates at Brussels and appoint 
American representatives to the 
of Secretariats held by 


acceptance and 


ments of 
sessions other 
countries; the report of 
assignment of some 24 papers to be pre 
sented before the Brussels Congress, three 
delegates; elec- 
to the U. 8. 


election of 


(possibly six) by U. 8. 
tion of Members-at-Large 
National 
bers to the 
and 
Committee to 


Committee ; mem 
CIE Executive Committee; 
USNC 


serve for the 


election of the Executive 


next four 
years. 

Unanimously elected to membership of 
Her 


Barbrow. 


the CIE Executive Committee were 
bert H. Magdsick and L. E. 
Three added to the 
USNC Executive Committee by the elec 
tion of Messrs. A. A. Brainerd, 8. G. 
Hibben and R. C. Putnam to this body, 
of which H. H. Magdsick is President 
and L. E. Barbrow, Secretary. In addi 
tion to Mr. Magdsick and Mr. Barbrow, 


names were also 


the USNC Executive body now includes 
A. A. Brainerd, W. C. Brown, 8. G. Hib 


ben, R. C. Putnam and T. D. Wakefield. 

Very notable progress in lighting on 
the international level is expected to re 
sult from the meeting next June 14-25 in 
Brussels. Some 80 American delegates will 
attend, three of them presenting major 
papers before the international group. 
Simultaneous translation to the three offi 
cial languages of CIE will facilitate the 
report by United States representatives 
assigned to sessions featuring papers 
from other countries; several caucuses 
will be held by the U. S. National Com 
mittee during the Brussels meeting to 
hear these reports. 

The quadrennial meeting of this inter 
national group affords a most valuable 
opportunity for U. 8. lighting experts to 
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appraise lighting developments all over 


the world, and also to present to repre 


sentatives from other countries major 
work done in illumination in this country. 
C&asiderable world-wide attention will be 
focused on the three American 
“A Proposed General Method for Speci 
Quantity 


Performance 


papers: 
fying the of Interior Tilumina 


tion from Criteria” by Dr. 


H. R. Blackwell; “Effect of Reflected 
Glare on Visibility” by D. M. Finch, 
J. M. Choriton and H. F. Davidson; and 


“An Analogue Prede 
termination of Luminance Patterns” by 
P. F. O’Brien. 

All members of 
attend the Brussels congress. Anyone 
wishing to attend should notify A. A. 


Star Route, Pa., who 


Computer for the 


IES are invited to 


Brainerd, Erwinna, 


heads the task committee on attendance. 


3-Acre Garden Lighting Show 
Planned by San Jose Chapter 


The success of the 
lighting shows, presented by the San Jose 


past two garden 


Chapter of LES, has resulted in plans for 


what promises to be a “super” show next 


year. The chapter has been joined by 


Sunset Magazine in sponsoring a two 


week demonstration in the magazine’s 


three-acre gardens in suburban Menlo 


Park. 
The past two years saw relatively small 
shows — which were, however, highly 


homes of IES 
and Rex Gardi- 
of Stan 
Colored 


given at the 
Harter 
ner, under the chairmanship 
Blois Howard 
slides of this year’s show, 


successful 


members George 


Guilbert. 
designed by 


Sunset, 


and 


Ed Dunckelmann, were sent to 


the West’s largest home and garden pub- 
lication, with the resulting request by the 
magazine to co-sponsor the next one. The 
this 


year’s show for probable use on the cover 


editor also sent photographers to 


of a future issue. 


U. S. Educators Observe 
Soviet Engineering Schools 

To study the much-diseussed engineer- 
eight 
American engineering professors partici- 


ing schools of the Soviet Union, 
pated in an exchange mission on engi- 
neering education under the auspices of 
the American Society for Engineering 
Education. The group 
November in the U.S.8.R., 
neering classrooms and laboratories and 


spent most of 


visiting engi- 


meeting students and teachers through- 
out the country, including Siberia. They 
brought back to the United States eur- 
textbooks and other ma- 
Soviet engineering 


ricula, syllabi, 


terials pertinent to 





January 30 Is Deadline 


be mailed to: 


2000 Second Avenue 
Detroit 26, Michigan. 





For 1959 Conference Paper Outlines 


The Papers Committee of IES has set a deadline of January 30, 
1959, for outlines of proposed papers for the 1959 National Tech- 
nica! Conference. Outlines of proposed papers, in triplicate, should 


Floyd W. Sell, Chairman, IES Papers Committee 
c/o The Detroit Edison Company 
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FROM Father to Son 


sented to R. L. Zahour (at right in photo at left), first 
Making the presenta- 


Chairman of New Jersey Section. 


tion is Jack Hamilton, Chairman of the parent New York 
Section. Occasion was New Jersey Section Charter Night, 
In photo at right, IES President George J. 


October 18. 


education not 


available in this 


Mosc ow, Kharkov 


Novosibirsk, Tomsk, Stalinsk and Franz 


formerly 


country Schools in 


were on the itinerary 


This educational exchange, originally 


suggested by the Russians, was a project 
of the Society for Engineering Educa 
tion, conducted in cooperation with th« 
East-West Contacts Staff of the U. S 
State Department 4 group of Soviet 
engineering educators is expected to 


tour technical] = hools in this country to 
complete the exchange program ; however, 


plans for this phase have not yet been 
completed 
Chairmar 


Dr. Frederick €. Lindvall, 


of the Division Engineering at the 
Institute of 
the head of the 
Professor Newman A 


California Technology was 
American exchange mis 


Hall, 


Yale Unive rsity Depart 


sion, with 
Chairman of the 


ment of Mechanical Engineering, serving 


New Jersey Section 
Celebrates Charter 


Not since the Society’s first year, 1906, 


has an IES group been launched full 
grown, having Section status from the 
beginning. Such, however, is the case 
with the New Jerse y Section, whose 
Charter was presented at its celebration 
linner, and first meeting, October 15 


The Section was created as the result of 


a poll conducted last Spring amongst 
New York Section members, giving a 
choice of membership in a new glvup in 


New Jersey, or remaining with the par 
With 10 Fellows, 68 Mem 


Associates and 1 Student Mem 


ent Section. 


ers, 107 
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Gavel and sounding block pre- 


ber, for a total of 186, the new Section 


mig be said to be very full-grown, 
indeed 

To celebrate the occasion, some 150 
New Jersey members met for cocktails 


and dinner at the Essex House in New 
ark, N. J., 
ing was the Section’s first chairman, Rob 
Zahour, of 
sloomfield, N. J. 


honor, and chief speaker was IES Presi 


on October 15, 1958. Presid 


ert L. Westinghouse Lamp 


Division, Guest of 
Taylor, who presented the 
Zahour 


Two distinguished visitors to the meet 


lent George J 


Charter to Mr 


ing biought expressions of their organi 
best wishes. Governor of New 


Rosert L 
sonally represented at this Charter Night 


zations’ 


Jersey Meyner-D) was per 


Taylor as he gave inspiring (and frequently amusing) 

address before the Charter Night gathering. Seated, from 

left to right, are: Mrs. R. L. Zahour, New Jersey Chair- 

man R. L. Zahour (hidden), Mrs. Taylor and R. L. Smart, 

Northeastern Regional Vice-President, who also partici- 
pated in the evening's ceremonies. 


linner by Mr. D. J. Henderson of the 


New Jersey State Highway Department 
In his address welcoming the LES group 
Jerse y, Mr 


before them a very 


to New Henderson placed 


challenging sugges 
tion, which in fact might be worthy of 


consideration for any IES Section. This 


was that the Section establish an individ 


ual street lighting group which could 


study highway lighting problems specif 
relate to the laws, geogra 


state of New 


eaily as they 
phy and climate of the 
Jersey 

Another well-wisher to the new group 
was its own “daddy,” in the person of 
John W 
New 


Chairman of the 


Hamilton pre 


Hamilton, 
York Section Mr 


Continued on page 15A 





NEW Fellows of the New Jersey Section receiving their certificates during 
Charter Night celebrations are, left to right: Svend W. Bruun, James L. Cox 


and R. L. Zahour. 


Northeastern Regional Vice-President, R. L. Smart, far 


right, made the presentations. 
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q Revere Outdoor Lighting Report 


Lighting a building exterior 


The Problem: To highlight a new 
building through the use of dramatic light- 
ing of the building exterior. Fixtures must be 
attached to the building itself. 


The Answer: Ten Revere No. 3151 
Underneath Floodlights were installed to 
provide a source of uniform, glare-free light 
for the exterior walls of the building. Under- 
neath Floodlights were chosen because they 
are unobtrusive and because they project a 
wide, flat pattern of light. Fixtures are com- 
pletely weather-tight and insect-proof 


TEXAS POWE®@ & Wont COmPamy 





No. 3151 Underneath 
Floodlight 








Lighting a shopping center parking lot 


The Probiem: To illuminate the large 
parking lot of a modern shopping center, 
providing a safe, attractive place for shoppers 
to leave their automobiles. 


. 
The Answer: Revere Ultra-Lites, mul- 
tiple mercury luminaires, were installed 


SER RRERREESSEe: 
» parki area. The square 
aS ' throughout the parking area. T q 
ee | eae vam el C* = light patterns were overlapped to achieve a No. 5442 Ubre-tis 
, . ra-tite 


uniform, glare-free light level. The use of 
Ultra-Lites cut pole requirements by more 
than 50% because of much higher utilization 
of light per fixture. 








Lighting a residential street 


The Problem: To light a quiet neigh- 
borhood street with moderate-level illumina- 
tion concentrated on the street with lesser 
amount on the sidewalk. 


The Answer: Revere Urban-Lite lu- 
minaires were installed on one side of the 
street. Projection pattern of units made pos- 
sible the even lighting of street and additional No. 2100 Series Urban-Lite 
light on sidewalk with minimum stray light 

entering adjacent homes. Urban-Lite is an 

economical way to utilize smaller, highly 

efficient mercury lamps. 





Write for Revere’s complete catalog of outdoor lighting equipment 


OUTDOOR LIGHTING 


Revere Electric Mfg. Ce. © 7420 Lehigh Avenue © Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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Sola ballast 















new cool 


easily passes 
¢ijm-fixturwe” heat tests 


coolest coiis 
and capacitor 
ZSiwe full ballast life 


‘ ‘SOLA, 


OR MORE OF Libs FOLLO 
Ballast for two 40-watt rapid-start lamps . 500) 
Catalog Number 670-109 a NAT] RAPID START LA 


670-109, HIGH P 

JOE 0.80 AM 

MUST BE WITHIN 1” OF 
SOLA ELECTRIC CO. CHICAGO, 






mo price penalty 
for this prermium 
performance 
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Now—totally new electrical and mechanical design 
sets highest standards of “in-fixture” ballast per- 
formance. This new two-lamp, 40-watt, rapid-start 
ballast is dramatic evidence of progress made pos- 
sible by Sola’s philosophy of conservative design. 
Sola views the ballast as integral with the lighting 
fixture and has consequently built its new ballast 
to pass exacting “in-fixture” tests and for actual 
operation under the most demanding conditions. 


This new rapid-start ballast is designed to give 
only a 42°C coil-temperature rise when tested 
according to U.L. and E.T.L. methods. New cir- 
cuitry increases ballast efficiency through reduced 
wattage loss. 


The new ballast was tested in a four-lamp fix- 
ture, completely enclosed and surface-mounted on 
acoustical material. Temperature in the fixture chan- 
nel was 18°C hotter than the usual 40°C ambient 
of U.L. and E.T.L. tests. Despite these severe test 
conditions, the following impressive results were 
recorded. 





CBM 
CERTIFIED 


boa | 


291 wt PAT 


F 425 MA 


] f 0 AT 
60 CYC 


ilanaalsene: 


INOIS U.SA. 


@ Maximum coil temperature was 89.3°C. This is 
15°C cooler than the limit of Class A insulation. 


e@ Temperature of the capacitor’s case under this 
especially severe test was within the heat limits 
of the capacitor’s insulation. 


e The “hot-spot” temperature on the ballast case 
was 81°C. This is 5°C cooler than premium-priced 
ballasts similarly tested, and it is 9°C cooler than 
the maximum allowed under U.L. fixture require- 
ments. 


This new level of cool ballast operation contrib- 
utes to full ballast life. These improvements result 
from Sola’s concept of ballast engineering that treats 
the ballast as integral with a fixture and part of 
the complete lighting system rather than as an 
isolated component. This approach has produced a 
major engineering breakthrough — the elimination 
of thermal insulating barriers which formerly con- 
fined ballast heat within the coil and capacitor 
compartment. Now, heat is far more easily dissipated 
through the case and fixture. The combination of 
fixture and Sola ballast now team up for cool, 
efficient, trouble-free operation. 


















Send for test ballasts or literature 


Sola will furnish fixture manufacturers with sampies of this new ballast. 

Write to us on your business letterhead, and a Sola sales engineer will promptly 

supply your test ballasts. Sola welcomes the challenge of having you evaluate this cool new 
ballast in your own fixtures. If you wish merely to examine data on the 


new model, please request Bulletin 3L-FL-352. 


Write to the Manager, Lighting Sales. 


Sola Electric Co. (A Division of Basic Products Corp.), 4633 West 16th St., Chicago 50, Iii. 
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Wall-to-wall 
nlighting with 


AGRID-TILE 


A new and important tool in the hands of 
those who set new trends in illuminating 
engineering. 

Paragrid-Tile is an entirely new concept 

illuminated ceiling design, incorporating 

bi-planar louver constructor 

Super-thin U-Trax longitudinal supports (only 
34” wide) provide minimum interference 

with efficiency and, combined with directional 
plastic ribs, give striking appearance 


U-Trax now available in Golden Finish, as 
well as Standard White. 

Try unique Paragrid-Tile, with U-Trax, in 
one area... it will prove its appeal 


Write for descriptive folde 





cen 
” OT on, _—" 

-_ oe - 
eS 





a1 Manager, Carling's 
Limited, Montreal, Quebs 


J.A.WILSON LIGHTING & DISPLAY 





. ! cA ‘247 ~ , c 5 
ENGINEERED SEEING SA 6-17 G. Daniel Baldwin Building, Erie, Pa., Phone 21-1364 
~anada: 280 Lakeshore Rocd, Toronto 14, Ontario, Pt vb. 1-3311 


Ca 


14A ILLUMINATING ENGINEERING 








(Continued from page 10A) 


sented Mr. Zahour, on behalf of the par 
ent Section, a rosewood and sterling sil- 
ver gavel and sounding block engraved 
“To New Jersey Section. Charter Night 
10/15/58. From New York Section.” 

Mr. Zahour used this gavel quite 
promptly to initiate another ceremony 
which took place at the new Section’s 
Charter Night. This was the presentation 
by Regional Vice-President Raymond L. 
Smart, of Certificates of Fellow Grade 
to three new Fellows, all of the New 
Jersey Section. New Fellows: Chairman 
Zahour himself, Svend W. Bruun, and 
James L. Cox. 

Distributed at the Charter Night meet- 
ing, and mailed to all New Jersey mem- 
bers, was a wallet-size card listing the 
new Section’s complete program for 1958- 
1959. This covered the advance program 
of eight meetings, one each month from 
October to May. Included in their pro- 
gram will be a presentation of the Prog- 
ress Report, a School Lighting Clinic, 
Store Modernization Clinic, High Fre- 
quency Application, and the MMILJ con- 
test. Other meetings will feature a 
Christmas Party. and as a closing event, 
a Sustaining Member Night Dinner. The 
new Section also announced a 12-week 
course in Fundamentals of Illumination 
under their sponsorship, commencing 
October 21. Very full-grown, indeed! 


CLI Conducts 
Industrial Lighting Clinic 

A full-day elinie on industrial lighting, 
designed for electrical, plant and mainte- 
nance engineers, production managers 
and others concerned with the design, 
installation and operation of lighting 
systems, was held recently at the Chicago 
Lighting Institute. Registration fee for 
the six-part program (and luncheon) was 
$7.50. Co-sponsoring the clinic with the 
CLI were the Chicago Association of 
Commerce and Industry, the Chicago Sec- 
tion of IES and the Electrical Mainte- 
nance Engineers of Chicago. 

Program was as follows: 


Morning Session 


Chairman — B. D. Allison, Northwestern Rail- 

road and Mayor of Elmhurst, Ill. 

of CLI Lighting Center — 
Unique Color and Light — Carl W. Zersen, 
Managing Director, Chicago Lighting Insti- 
tute. 

New Lighting Levele (Report on the Blackwell 
Research) — Richard G. Slaver, Sylvania 
Electric Products, Inc., Wheeling, W. Va. 

Light Sources for Industry — Robert L. Allen, 
Westinghouse Lamp Division, Chicago, Ill. 

Revisions in the Chicago Electrical Code — 
William P. Hogan, Chief Electrical Inspec- 
tor, City of Chicago. 


Afternoon Session 


Chairman — Chester B. Thorsen, Day-Brite 
Lighting, Ine., Sales Representative and 
President of Electric Association of Chicago. 
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January 19-23, 1959 — American Institute 
of Electrical Engineers (Winter General Meet- 
ing), New York, N. Y. 


January 26-29, 
and Engineering Show, Public 
Cleveland, Ohio. 


January 27-29, 1959 -— Society of Plastics 
Engineers, 15th Annual Technical Conference, 
Hotel Commodore, New York, N. Y. 


1959 — Plant Maintenance 
Auditorium, 


Pebruary 8-14, 1959 — National Electrica! 
Week. 


Pebruary 12, 1959 — Oouncil Meeting, Illu- 

Engineering Society, New York, N.Y. 
Members are free to attend meetings of Oouncil 
as guests. 


March 1-4, 1959 — Second National Lighting 
Exposition, New York Coliseum, New York, 
N.Y. 


March i-4, 1959 — Nations! Electric Sign 
Association, Morrison Hotel, Chicago, Ill. 


March 24-26, 1959 — First Biennial Chicago 
Electrical Industry Show, Hotel Sherman, Chi- 
cago, Ill. 


March 30- April 1, 1959 — Chicago Electri 
eal Industry Show, Hotel Sherman, Chicago, Ti. 


April 9-10, 1950—FEast Central Regional Con- 
ference, Lord Baltimore Hotel, Baltimore, Md. 


ing Engineering .o, 
bers are free to attend meetings of Council as 
cucsts. 


“—' 22-24, 1959—South Central and South- 
eastern Regional Conference, Grove Park Inn, 
Asheville, N.C. 


May 3-8, 1959 — Society of Motion Picture 
and Television Engineers, The Fontsinbieau, 
Miami Beach, Fia. 


May 4-5, 1959 — Southwestern Regional Con- 
ference, Shamrock-Hilton Hotel, Houston, Tex. 


May 6-8, 1959 — Midwestern Regional Con- 
ference, Pere Marquette Hotel, Peoria, Ill. 


May 11-12, 1959 — Inter-Mountain Regional 
Conference, Continental Hotel, Denver, Colo. 


tion), Conrad Hilton 


May 26-30, 1959-— Pacific Northwest Re 
gional Conference, Banff Springs Hotel, Banff, 
Alta. 


June 4-5, 1969 — Northeastern Regional Con- 
ference, Ourtis Hotel, Lenox, Mass. 


‘ 
June 11-12, 1959 — Canadian Regional Con- 
ference, Chateau Laurier, Ottawa, Ont. 


June 18, 1959 — Council Meeting, Mluminat 
ing Engineering Society, New York, N. Y. 
Members are free to attend meetings of Ooun- 
cil as guests. 


June 22-23, 1959-—— Great Lakes 
Conference, Statler Hotel, Buffalo, N. Y. 


New York, N. Y. 


October 12-14, 1959 — National Electronics 
Conference, Inc., Hotel Sher-.an, Chicago, Tl. 


October 12-16, 1958 — American [zstitute of 
Electrical Engineers, Fall General Meeting, 
Chicago, Il. 


Movember 2-5, 1959 — Eleventh ———- 
of the Air-Conditioning and Refrigeration In- 
dustry, Convention Hall, Atlantic City, N. J. 


Movember 9-13, 1959 — Nationa! Ele«trical 
Manufacturers Association, Traymore Hotel, 
Atlantic City, N. J 





Lighting Maintenance, Cleaning 


Lig 
President, Kelso Burnett Electric Co. 
Chairman, Chicago Section, 1.E.8. 


Following each session there was a 
discussion period. 


Sylvania Plans M 
With General Tolphand Corp. 


The Boards of Directors of Sylvania 
Electric Products Inc. and General Tele- 
phone Corp. voted approval, in principle 
of a merger of Sylvania into General 
Telephone. The legal steps and other de- 
tails involved are being worked out, and, 
when completed, will be submitted to the 
stockholders of both companies. In con- 
nection with the proposed merger, the 





General Telephone Board of Directors 
also voted to recommend to its stock- 
holders a change in the name of that 
company to General Telephone & Elee- 
tronies Corp. 

In making the joint announcement, 
Donald ©. Power, President of General 
Telephone, and Don G. Mitchell, Chair- 
man and President of Sylvania, stated 
that the plan under consideration would 
involve the issuance of one share of Gen- 
eral Telephone common stock for each 
share of Sylvania common stock. It is 
contemplated that Mr. Power will be 
Chairman of the Board and chief execu- 
tive officer of the parent company and 
that Mr. Mitchell will be its President. 

Sylvania, which will continue opera- 
tions as a separate corporate entity, pro- 
duces electronic components and equip- 


(Continued on page 16A) 
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(Continued from page 15A sion program, which was held from Octo 


ment for industrial, commercial, house ber 13 to December 1. Highlight of the 


hold and national defense applications; group’s last meeting was a dinner and 


lighting products; television, radio and social hour. 
hi-fi sets; photographie equipment and Included in the program were lectures 
accessories, and various materials and on: Selence of Seeing, Lighting Funda 
components It has 45 plants and 20 mentals, Light Sources and New Develop 


laboratories in 13 states ments, Basic Design Problems, Industrial 


The General Telephone System is a Lighting, Office Lighting, Lighting for 


large independent telephone system, pro Selling and Outdoor Lighting 


tat 


viding telephone service in 30 states and 


manufacturing telephone instruments and 


Operations Research Formula 
Being Developed at Case Institute 


other communication equipment 





4 new mathematical formula to tell 

IES Appoints . John K. Michel : ~o 
Headquarters Office Manager industry how much money ean profitably 
Appointment of John K. Michel to the 1S Qt 6 NE 2 Oe ee ee 
long-term study now underway at Case 


newly established position of Office Man is well as supervise general office serv 
1g for IES He tens fon teks ces located at Headquarters Institute of Technology, Cleveland, Ohio 
announced by A. D. Hinckley, Managing Before coming to IES, Mr. Michel The study, which is supported by the Na 
Direc : 1 nat licers spent eight years with Colgate Palmolivs tional Seience Foundation, was deseribed 
of the Society. Mr. Michel will assume o.’s Research and Development Depart- i" ©as Work, a new publication report 
r ' the luties previously irried by nent where he was engaged in extensive ng m the res . ng conducts 1 at 
Mr Hinckley as Executive Secretary, iministrative personnel activities and the Institut 
and this position at Headquarters has special executive projects. In addition During 1959, the Operations Research 
bee nated. It is anticipated that having completed two years in Scien group, headed by Dr. Russ L. Ackoff, 
‘ — ’ , : 7 7 Manhattan College, he has received hopes to complete a manual which can 
cient and effect eration and men s gree in Business Administration be used by individual companies as a 
beral ne from Pace College in New York City guide to the amount of money which 
a mage Sa Sete os ot should be spent on research and develop 
pm ; | ie. aed el nintientn ment 4 second part of the study will be 


‘nd the TES Council, Mr. Miehel wi lighting Fundamentals Course the esta 
te. Offered in Milwaukee vidual research projects so that manag 


lishment of standards for indi 


a r tablishing nd nair 
’ , . ment will be able to select the best sub 
nance of the Society’s membership, fina The annual Lighting Fundamentals ; 
] ; jects for st dy 
cial, leg flicia nd permanent re ( irse, sponsored by the Milwaukee z , . . . if ; 
‘ . Once the formula is developed for indi 
ords I ' ind se Section and Section of IES and the Wisconsin Elec 
’ vidual firms, it be extended to an 
Chapter administrations in preparatio tric Power Co. was offered again this : 
: : entire industry, and finally to the econ 
and maintenance of required and r year to residents of Milwaukee. Seventy : 
ommended Societ records and reports eight students enrolled for the eight-ses Continued on page 18A 





WINNER of the National Allied Arts Competition, Edward IES’ers in St. Louis, like members throughout the U. S. 


H. Crane (left) accepts his award from A. B. Gallion, and Canada are eager for reports on the results of the 
Dean of the University of Southern California School of recent Blackwell researches. Here, Society President 
Architecture, at a meeting of the Southern California George J. Taylor talks at a meeting of the St. Louis Sec- 
Section. Seated at right is Section Chairman, Frank B. Lee. tion on the basis for the new footcandle recommendations. 
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ALL-BRITE 

lights San Antonio’s 
magnificent new , 
“address of distinction” n{(| 


es, 2U-sTonn 


hotel i -7-4- 2-4-1 a: 


L UMINATION 


NBC | 


BANK BUILDING 


























LENT rr 





Architect: Kenneth NEARLY 2000 PEOPLE WORK 
Franzheim, Houston. BETTER BETTER BETTER 
Associate architects: Atlee B. FEEL » SEE 
and Robert M. Ayres, All-Brite Constellaire fixtures, 
San Antonio. Electrical installed thruout the new National 
contractor: Paul Wright Bank of Commerce Building, feature 
Electrical Co., San Antonio. ; LIGHT-STABILIZED injection-molded 
Consulting polystyrene plastic louvers. 
electrical engineer: Result: comfortable 45° shielding 
Dale S. Cooper, Houston. combined with beautiful design. 


how can we help with YOUR lighting problems? Please ask for catalog. 


ALL-BRITE FLUORESCENT FIXTURES, INC. 
352 SHAW ROAD, SOUTH SAN FRANCISCO, CALIF. 





PLANTS ALSO IN LOS ANGELES, SEATTLE. AND VANCOUVER, B. C. 
REPRESENTATIVES THRUOUT THE UNITED STATES AND CANADA 
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omy of the whole nation, showing how 
the amount spent for research affects the 
national economic welfare. 

Mathematical development of the for- 
mula will be directed toward computing 
which variables in the operation of a 
company can most effectively increase 
the company’s profits. 


Advancement of Science Group 
To Meet in Washington 


The American Association for the Ad- 
vancement of Science will hold its annual 
meeting at the Statler Hotel in Washing- 
ton, D. C. during the week of December 
26-31, 1958. The Section M (Engineer- 
ing) portion of the meeting will be held 
on December 29th and 30th. 

This year’s engineering program in- 
cludes papers on measurement units in 
the United States and abroad, engineer- 
ing practices and problems (two sessions) 
and proposals for ‘se unification and 
simplification of systems of measurement. 

Clarence E. Davies, American Society 
of Mechanical Engineers is Chairman of 
the Engineering Section of the AAAS; 
E. Paul Lange, Engineers Joint Council, 
serves as its secretary. 


R. J. Swackhamer Retires 
After 36 Years with G-E 


R. J. Swackhamer, manager of User 
Industries Sales at General Electric Co.’s 
Hendersonville, N. C. Outdoor Lighting 
Department, has retired after 36 years 
with the company. He joined G-E in 
1922 on the Test Engineering program 
and later became a floodlighting applica- 
tion engineer in the former Illuminating 
Engineering Laboratory. A pioneer in 
lighting athletic fields, Mr. Swackhamer 
laid out the lighting system for Cincin- 
nati’s Crosley Field, the first major 
league park to install floodlights for 
night play. Subsequently he contributed 
to the design of lighting systems for 
Yankee Stadium, Fenway Park and 
Briggs Stadium. 

In 1950, he became manager of street 
lighting sales and in 1952 was appointed 
sales manager for the former Lighting 
and Rectifier Department. In 1954 he 
was named to his latest post. 

Mr. Swackhamer was chairman of the 
IES Sports Lighting Committee when it 
drew up the Recommended Practice for 
Sports Lighting, and was a member of 
the committee from 1946 to 1954. He is 
a member of the Institute of Traffic En- 
gineers, International Municipal Signal 
Association and the National Sales Exee 
utive Club. 
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Ralph J. Cordiner Honored — 
Receives McGraw Award 


Ralph J. Cordiner, Chairman of the 
Board of the General Electric Co. re- 
ceived the 1958 James H. McGraw 
Award, Electrical Manufacturers Medal 
and Purse, at the 32nd Annual Meeting 
of the Nationa! Electrical Manufacturers 
Association in Atlantic City on Novem- 
ber 12. Mr. Cordiner was cited for “his 
outstanding personal leadership and con- 
tinued encouragement and support of the 
‘Live Better Electrically’ program.” 

The Manufacturers Medal is one of 
four awards for electrical men estab- 
lished in 1925 by the late James H. Me- 
Graw, founder of the McGraw-Hill Pub- 
lishing Co., each consisting of a bronze 
medal and purse of one hundred dollars. 
The other awards are: Contractors Medal, 
Distributors Medal and the Medal for 
Cooveration. 








Asoutr PEOPLE 





Dr. Robert D. Huntoon has been ap- 
pointed to the newly-created post of 
Deputy Director of the National Bureau 
of Standards. In this position, Dr. Hun- 
toon will serve as alternate to the Diree- 
tor of the Bureau in external matters 
and will exercise direction and review 
over Bureau programs. In addition to 
his new duties, Dr. Huntoon will continue 
to serve as Associate Director for 
Physics. 


Day-Brite Lighting Inc., St. Louis, Mo. 
has announced the appointment, effective 
October 27, of William H. Turner as 


(Continued on page 20A) 





From the deal of the President Re 


In this second informal across-the-desk 
talk with IES members, I would like to 
stress the friendly circle that IES mem- 
bership completes. You are the beginning 
of anything that is done; and you are 
the end, the principal recipient of the 
benefits which help you do a better job 
in serving the public. 

Every aspect of the Society’s work, 
every elected officer and every committee 
appointment is initiated by you, the 
membership. And to complete the circle, 
it all comes back to you in the benefits 
accruing from the Society’s work, In 
ways that you may not realize, it is you 
who run the Society. 

How? Take membership for instance 

requirements in each grade of member- 
ship are in the Constitution. Who can 
approve a change in those requirements? 
Council? No —only you, the membership. 

There is of course, a very important 
mechanism which is used in IES as in 
all organizations; that is, you authorize 
your President and the governing Coun- 
cil to appoint committees to help “run 
the Society.” In the case of membership, 
you place your trust in those members 
(the General Board of Examiners) to 
evaluate the qualifications of applicants 
seeking to join the Society in the grades 
of membership you control. 

In the same way, a very large propor- 
tion of the Society’s program is carried 
out by committees you authorize the 
President and Council to appoint. 


Now, committees don’t just happen — 
a great deal of study each year goes into 
the review of present committee members 
and chairmen. There is a continuous ef- 
fort to find “new blood” and at the 
same time continue the corps of qualified 
and devoted committee members who 
have committee projects in “the works.” 

Earlier this Fall, I asked Headquar- 
ters to circulate a questionnaire to 
some 200 members whose names had 
been submitted for national committee 
appointment. We asked that any inter- 
ested member review carefully the list of 
committees published in the October is- 
sue of IE, which gives scope and per- 
sonnel appointed to that date. 

We also reminded prospective commit 
tee members that committee service in 
volves work — time, effort and in many 
instances, expenses of travel to meetings. 
But committee service is fundamental to 
the democratic structure of our Society. 
Are you willing and able to do your 
part? If so, drop me a note at Head- 
quarters and we will send you the form 
on which you can detail your part in ad- 
vancing the theory and practice of illu- 
minating engineering. 

In this way you will become, in a very 
real sense, a part of the “friendly circle” 
which I know from experience will re- 
turn to you many-fold in practical bene- 
fits and deep satisfactions. 

Groree J. TAYLOR 
IES President, 1958-1959 


ILLUMINATING ENGINEERING 








SOSSSOSSASHHSHHSHHEHOHHHOHHHOEHEHEHTEOEEOE HG Gy, 
7 te 
** 


~ BEFORE YOU CHOOSE LIGHTING 
... get this free booklet! = 










eee? 


\ PT ho 
| Peta 



















> 
amt 
m* 
| 
nve 


= 
Tells my, 7 : 
these = 


protects you on 4 
and other 3 


pay-off factors... 










ts are tested 











BALLAST LIFE—Certified CBM ballas 
must confine to set limits, 


for temperature . . . 
as overheating drastically cuts ballast life. 














RATED LIGHT OUTPUT—Certified CBM ballasts 
are “tailored to the tube” . . . assure rated light 
output, steady light, peak lighting performance. 


ok. , x 
QUIET OPERATION—CBM specifications require 
a ballast to be well-designed mechanically and 


electrically, so that it will operate quietly and 


not create objectionable noise. 













Send for this free booklet and learn how these factors and 
11 others help insure your lighting investment when 


you buy fixtures equipped with Certified CBM _ ballasts 





CERTIFIED BALLAST MANUFACTURERS 


2116 KEITH BUILDING 
Participation in CBM is open to any manufacturer who wishes to qualify 
CBM-6-U 
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GUESTS of Day-Brite Lighting Inc. on a tour through the company’s newly- 
enlarged Tupelo, Miss. plant, were members of the Mid-South Chapter of IES. 


Appointment of Frank Bernd as gen 
eral sales manager has been announced 
by Curtis Lighting Inc., Chicago, Il. He 
succeeds C. E. Wolfe who resigned to 
take a 
For the past two years, Mr. Bernd has 


position with the Cardox Corp. 
been Curtis’ Chicago sales manager, and 
prior to that was sales engineer in the 


Chieago and northern Indiana territory. 


Dr. Nerwood L. Simmons, West Coast 
Motion Film 
Eastman Kodak Co., has 
the Society of Mo 


Division, Picture Depart 


ment, been 
elected President of 
tion Picture and Television Engineers for 
a two-year term. Dr. Simmons succeeds 
Barton Kreuzer, of the Rado Corpora 
tion of America, who will serve as Past 


President of the Society 


After the tour, conducted by Plant Manager Chauncey Godwin and his staff, 


a buffet supper was served to the guests. 


m page 1BA 
gener manager of Day-Brite Lighting 
Ine. of Mississippi. Mr. Turner, formerly 
plant menager for Continental Can ‘ 


in New Orleans. w have his headquar 
Miss 


with the 


Also announced in 
connection company ’s newly 


enlarged Tupelo plant were the appoint 


ments of Rebert D. Glenn, Jr. as plant 
industrial engineer and Charles W. Pen- 
ley s industrial e 


grineer 


Raymond W. Cummings has been 


elected Treasurer of the Crouse-Hinds 
x Syr S N y succeeding J. R. 
Tuttle. M Tuttle will continue to act 
as rman of the Board 

\ n Eleetr Cr Chieago, I 
has announced the signing of Edwin D. 


Tillson as 
Lighting Divisior Mr 


consulting engineer to its 
Tillson, who was 
consultant 


an independent prior to this 


appointment, wi rk direetly with Carl 


H, Lindell, chief 4 


company’s Chicago plant 


vision engineer at the 


Edward Linforth, formerly associated 
with Rohm & Haas Co, Philadelphia, Pa 


t consultant in the 


is now an independ 


field of plastics and visual environment. 
Mr. Linforth, author of a 1958 Confer 
ence Paper, “Efficiency of Domed Aerylic 
Skylights vi ocated at 107 Green 
St., Hulmeville, Bucks County, Pa. 


J. L. Singleton, vice-president, Indus 


tries Group, Allis-Chalmers Manufactur 
ing Co., Milwaukee, Wis., has been 
elected President of the National Elec 


trica! Manufacturers Association for th 


coming year. The election took place at 
the Association’s 32nd annual conventiou 


in Atlantic City. N. J., November 13 
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Liteeraft M New 
York, N. Y. has named Jack Kilpatrick 
as director of sales-engineering develop 
post, Mr. 
responsible for effect 


nufacturing Corp., 


g President of ment. In this newly-created 
NEMA last July, to fill the unexpired 
term of the late W. V. O’Brien of New 
York. Eleeted as NEMA vice-presidents 
ure A. D. R. Fraser, Rome, N. Y.; 
Frank H Newark, N. J.; N. J. Pfaff & Kenda 
MacDonald, Elizabeth, N. J Chris J. Forrest E. 
Pittsburgh, Pa. and W. R. Per Calif., to the 
ouis, Mo. J. R. MaeDonald, 
New York, N. Y. will serve as treasurer irea that includes Oregon, Washington, 
f the Association. Other NEMA elec- Idaho, California, 
et Lighting Se« part of Montana 
Ohio, Mr 
representative handling the Pfaff & Ken 


Mr Singleton was elected 
Kilpatrick will be 
ing and coordinating the company’s sales 


and engineering program 


Newark, N. J. has 
Pope, 


toby 
Burlingame, 


Witting position of western sales 


sons, St. I manager. HH cover a seven-state 


o Arizona, Nevada and 
ms are as follows: Str For the past few years, 


tion I B. Karns 
Mark Pendleton, Jr., Chicago, 


Cleveland, Pope has been an indepe ndent sales 
chairman ; 
Ill, vice-chairman. Floodlighting Section dall line. 
A. MeDougall, 


Industrial and 


Chicago, [IIl., 
Commercial Harry E. Cohane, vice-president and 
director of sales and advertising for the 
Verd-A-Ray and Penetry Corp. of Toledo, 


Ohio has elected President of the 


Lighting Equipment Section James E. 


Whitehead, Jr., St. Louis, Mo., 


nd Claret C. Keller, New 


chairman ; 


N. Y., 


York been 


vice-chairman Continued on page 23A) 





BUSLOAD of 78 well-wishers from the San Jose Chapter and Golden Gate 
Section arrive in Fresne for the charter night meeting of Yosemite Chapter. 
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Clinton Place 
Junior High School, 
Nework, NJ. 
Architects. 
Kelly & Gruzen 
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There are good reasons why school builders specify lighting equip- 
ment with diffusers of PLexicias® acrylic plastic. Tough, rigid 
PLEXIGLAS has: 

@ Freedom from discoloration 

@ Clean, attractive appearance 

@ Highest efficiency in transmission and diffusion 


Si " *< “le2 > ace F 
@ Smooth, easily cleaned surfaces Chemicals for laduesry 


| ROHM & HAAS 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


@ Low surface brightness 
These advantages add up to quality lighting—and today’s new 
schools should have nothing less 
A good example is the prize-winning Clinton Place Junior High 
School in Newark, N. J., where PLExicLas luminaires are used 
to light the corridors, library, cafeteria, outdoor walkways, and 
unique hexagonal classrooms. Aypramake © piel nae Gee 


War he names of manufacturers of lighting equi “nt i ~ : ” 
it th a m of | nan ifacturers of lighting equipment incor Cenedien Distributor: Crystal Glass & Plastics, 
porating PLEx1iGLAs? We will be pleased to send them to you. Lid., 130 Queen’s Quay East, Toronto, Ontario, Canada. 
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insist on wafer-thin 


HALLORAMA 


for modern, custom-styled lighting 


ir LOOKS 
RECESSED 





Smartly styled, incomparably shallow, siurdily constructed, 
the SHALLORAMA®* brings a new dimension to architecturally 
P designed lighting. Surface mounted, these fully enclosed, self-luminous 
Visionaires*look recessed. They are amazingly simple to install and have wide 
application in both new and remodeled interiors. Handsome, translucent white, 
high-stressed formed Plexiglas diffusers open by hand from either side on 
concealed “nook-on” ledges. The plastic diffusers are guaranteed for long life 
and freedom from discoloration. Unique leveling jacks compensate for uneven 
ceilings and assure precision alignment. Normal maintenance accomplished 


without use of tools. For the finest general lighting with wide distribution 





and even brightness characteristics insist on SHALLORAMA” 
4 Write for bulletin =A-91 





Patents Pending 
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Sunbeam Lighting Company, 777 East 14th Pl., Los Angeles 21, California & Gary, Indiana 
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newly-formed Association of Independent 
Lamp Companies of America. Announced 
objectives of the Association are to pro 
vide better products and services to in 


dustrial, commercial and institutional 
organizations, as well as to create mors 


jobs in the lighting industry 


Francis GC. Reed of Toronto, Ont. has 


announced his entrance into the general 
practice of architecture. Mr. Reed, for 
merly associated with the John C. Virden 


Co., Ltd., in Toronto, has been a regis 


tered architect for some 12 years. He 
will continue to be available as a con 


sultant on illumination design. Mr. 
Reed’s offices are at 48 Cliffside 


Toronto. 


Drive, 


Miami, Fla. 


Spun 


Fiber Glass Plastic Ine., 


has purchased the assets of the 
Lite Corp and moved to a new plant, ac 


cording to an announcement by W. Trent 


German, president of the firm. The 
move to the new plant, 7395 N. W. 34th 
Court, Miami, is the company’s third 


expansion in as many years. 

Frank E. Basil Co., Consulting Engi 
neers, Athens, Greece, has announced that 
Arthur Belefant has joined the firm as 
chief 
project manager in the Athens office. 


electrical engineer and assistant 


Association has 
appointment of four 
Materials and Test 
These 
had previously been appointed to the Ad 


American Standards 


made known the 
new members to the 
ing Standards Board. four men 


ministrative Committee on Standards of 








PAST CHAIRMEN’S Night at the llth Anniversary Meeting of the Eastern 


Pennsylvania Section with 8 of the 11 Past Chairmen in attendance. 


From 


left to right: M. Ketner, Publicity Chairman; R. A. Reynolds, Secretary-Treas- 
urer; P. H. Hildebrand and W. R. Robeson (obscured); F. E. Heins; J. F. 


Gallagher, guest speaker; R. J. Pretzman, present Chairman; E. H. Halteman; 


M. H. Keiffer; P. 


the American Society for Testing Ma 
terials, and now serve as ASTM 
the ASA Board. The new 
J. L. Menson, Combus 
tion Engineering, Inc., New York, N. Y.; 
F. W. Reinhart, Chief, Plastics Section, 


jureau of Standards, Washing 


repre 
sentatives on 


appointees are: 


National 
ton, D. C.; S. A. Rosecrans, Westing 
house Electric Corp., East Pittsburgh, 
Pa. and I. V. Williams, Bell Telephone 
Laboratories Inc., Murray Hill, N. J. 


Arthur G. 


technician, Illumination Section, Research 


Plumpton, supervising 





LAMPLIGHTERS (Traffic Safety Committee) of the Southern California Scc- 

tion recently conducted a program on “What Constitutes an Outstanding Street 

Lighting Job.” Attendance at this dinner meeting was 170. Shown kere are 

some of the members of the committee, left to right, Engle Randolph, Charles 

C. Allen, Committee Chairman Roy Bevan, John G. Weber, Bob Harris, M. B. 
Gentilon, Gordon Burgess, Jack Naiday, Warren Heer. 
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A. Kinsey; F. M. Gochenaur; FE. W. Kelsey. 


Laboratory of the Hydro Electric Power 


Commission of Ontario, has retired after 
44 years of service to the Commission 
Mr. Plumpton, who was honored with a 
dinner on the occasion of his retirement 
was a member of the Commission’s orig 


nal research group, organized in 1914 


Eleetri 


Manufacturing Co., Des Plaines, Ill... by 


Acquisition of the Benjamin 
Thomas Industries, Inc., Louisville, Ky., 
was announced jointly by Lee B. Thomas, 
chairman of the board of Thomas Indus 
tries and John R. Bartizal, President 
and chairman of Benjamin, on November 
13. The move is subject to stockholder 
confirmation. The new acquisition wi 
Division of 
Bartiza! 


Benjamin 
with Mr. 


as its head, and no changes 


operate as the 
Thomas Industries, 
coatinuing 
in personnel anticipated. 

Appointments of the following sales 
representatives have been announced by 
Quadrangle Manufacturing Co., Chicago, 
Ill.: W. O. Proby & 


Seattle, Wash., for Alaska, Washington, 


Associates, Inc., 


Oregon and Idaho; K. E. Ingerson, 
Syracuse, N. Y., for the eastern part of 
upper New York State: Chassaing 
Brothers, Clayton, Mo., for southern Illi 
nois and eastern Missouri; and Miiler 
Sales Agency, Rochester, N. Y. for the 


western part of upper New York State 


George J. Kennedy has been named 
general sales manager for the eastern re 
gion by Day-Brite Lighting Inc., accord 


ing to an announcement by George J 


Taylor, eastern vice-president of the com 
appointment, Mr. 


pany. Prior to this 


Continued on page 24A) 


L ighting News OSA 














1959 — September 7-11 


1960 — September 11-16 





1961 — September 24-29 — 


1962 — September 9-14 








1.E.S. National Technical Conferences 

Hotels Fairmont and Mark Hopkins, 
San Franciseo, California 

-Penn Sheraton Hotel, Pittsburgh, 
Pennsylvania 


Chase Park Plaza Hotel, St. Louis, 
Missouri 


Statler-Hilton Hotel, Dallas, Texas 








Continued from puye 
sales man 


Kennedy 
ager for the 


was eastern district 
Graybar Electric Co. In 
Mr. Kennedy will be in 


13-state territory 


this new post, 


charge of sales in the 
from Washington vorth and from Pitts 
From the St 


burgh east Louis office of 


Day-Brite comes the announcement of 


the appointment of an additional sales 
Charles L. Hitchcock, 
Hiteheoek will 


B. Thor 


representative, 
in the Chicago area. Mr 
be connected with the firm of C. 
sen & Associates, Ine. of Chicago 

Freedom H. Ainsworth has been 
elected president of Ainsworth Lighting, 
Ine., Long Island City, N. Y. Mr. Ains 
vice-president of the 
left by the 
death of his father, George Ainsworth, 
Also 


announced was the promotion of George 


worth, formerly a 


company, fills the vacancy 


who founded the company in 1920. 


L. Green from vice-president and admin 
officer to executive vice-presi 


tion of Robert Green- 


istrative 


dent and the ele« 


lee, Jr.. Mercantile Safe Deposit and 

Trust Co., Baltimore, Md., as a member 

of the firm's board of director 
Announcement has been made of the 


officers of the American 


election of 


Staidards Association which took places 
ut ghe ASA’s 40th Annual Meeting on 
Ncbember 20th in New York City. J. R. 
Townsend, Office of the Assistant Seers 


tary of Defense (Research and Engineer 


ing), will serve as president of the or 
ganization and Frank H. Roby, Federal 
Newark, N. J., as 
Elected as directors were 
Charles W. Bryan, Jr.. The Pullman 
Co., Wilmington, Del., and T. T. Miller, 
Polymer Division, W. R. Grace & Co 
New York, N. Y 


Pacific Eleetrie Corp 


vice-president. 


G. Franklin Montgomery has been 
appointed Chief of the Electronic Instru 
National Bu 


ay partment of 


mentation Section at the 
reau of Standards, U. 8S 
Commerce, succeeding Carroll Stansbury 
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who asked to be relieved of his adminis 
trative responsibilities because of health 
limitations. In addition to his duties as 
Electronic Instrumentation Section Chief, 
Mr. Mortgomery will continue to serve as 
of the 


Division of the 


advisor to the Chief Electricity 


and Electronics Bureau 


on all phases of eleetronie work. 


Deaths 

Guy Campbell, Charter Member, Illumi 
nating Engineering Society of England. 

Jj. T. Dupree, New Orleans Section 

R. E, Ferguson, Palmetto Section. 

T. F. Keister, Miami Valley Section 

D. E. Mozes, Inland Empire Chapter. 

Carl Orth, Jr.. Northwestern Ohio See 
tion. 

F. R. West, Connecticut Section, 





OOKS AND 
PAMPiiLETS 





marked * are 


IES Head 


Books whose 
available for 
Te chnical Office q 


evwws are 
inspection at 


quarte ra, 


Science, by Thomas E. 
French and Charles J. Vierck, published 
by the McGraw-Hill Book Co., 330 West 
42nd St., New York, N. Y. 758 pages. 
$8.50. Illustrated and indexed. 

There are three main sections in this 
book : 


geometry 


*Graphic 


deseriptive 
The 
authors are past and present Professors 
of Engineering Drawing at Ohio State 


engineering drawing, 


and graphical solutions. 


University. 


Residential Wiring Handbook, Amer 
ican Standard C91.1 - 1958, published by 
the American Standards Association, 70 
East 45th Street, New York, N. Y. Price: 
25 cents. 


This Handbook, compiled by the In 





dustry Committee on Interior Wiring De 
sign, has been approved as an American 
Standard. 


tion of a 


First issued in 1937, as a see 
book on interior design, the 
present edition, published in 1954, covers 
residential wiring only. It is used, with 


or without local modification, by 129 


Certification Bureaus 
When used in con- 
Electrical 
Code (American Standard Cl - 1956), the 


Residential Wiring Handbook provides a 


Adequate Wiring 
in the United States. 
with the 


junciion National 


complete guide for safe and adequate 
wiring in single- and multi-family homes. 
Copies are available from Dept. PR28, 


American Standards Association. 


American Standards 265.3 - 1958, 
Methods of Determining Areas in Pub- 
lie Buildings, and 265.2 - 1958, Meth- 
ods of Determining Areas in School 
Buildings, published by American Stand 
ards Association, 70 East 45th St., New 
York, N. Y. 

These new standards, just published, 
contain a formula for measuring the floor 


areas of buildings. 
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Piseatory Sport Anyone? 


John Walsh, general chairman of the 
1959 National Technical Conference, 
demonstrates what even an amateur can 
accomplish in the waters around the San 
A deep-sea fishing 
for Sun 


Franciseo light ship. 
expedition has been arranged 
day, September 5, before the San Fran 
ciseo Conference gets down to the serious 
Frank 


Duhme, Jr., chairman of the sports com 


business of technical sessions. 
mittee, also has other activities planned, 
including golf and tennis. 
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Whatever your customers want from higher 


output fluorescents...others are already 
getting... with G-E POWER GROOVES 





*4)ELECTRIC 
“Groove 


{ 


GENERA 
Power 


j 
L 


| ’ 
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THESE SATISFIED POWER GROOVE USERS EACH WANTED 
SOMETHING DIFFERENT ... AND ARE GETTING IT! 





SHAFER VALVE CO., MANSFIELD, OHIO 
WHY POWER GROOVES? Because of improved color 


rendition and lower lamp replacement cost than mercury lomps. 














ERICKSON TOOL CO., CLEVELAND, OHIO 
WHY POWER GROOVES? To get higher, more economi- 
cal production lighting levels (160 footcandles), with no need 
for supplemental! lighting. 


JOHNSON -HILL'S DEPT. STORE, WISCONSIN RAPIDS, WIS 
WHY POWER GROOVES? To get more light (7/2 times 


@s much) from the same number of 40-watt lamps. 





GENERAL IRON & METAL CORP., CHICAGO, ILL. 
WHY POWER GROOVES? To increase worker efficiency, 


speed-up production, reduce customer complaints 





CONVAIR, SAN DIEGO, CALIF. 
WHY POWER GROOVES? To get the lowest operating 


cost compared to filament and mercury, and the highest ievel 
of light per wott. 


Don't experiment with your customers’ lighting. 
Give them the newest fluorescent lighting that is 
endorsed by enthusiastic users all over the coun- 
try. That one, of course, is the tried-and-proved 
General Electric Power Groove Lamp. Think of 
it! Almost twice the light of High Outputs— 
more than 22 times the light output of slimlines! 
Power Groove users save up to 20% on initial cost, 


and keep maintenance ac rock bottom at the 


PLA-MOR BOWLING ALLEYS, KANSAS CITY, MO. 


WHY POWER GROOVES? To provide Plo-Mor lanes 
with a revolutionary, glare-free lighting system— superior to 
that in any other bowling center. 


same time. Call your local General Electric Large 
Lamp salesman right now and let him explain the 
whole Power Groove story to you. Or write: 
General Electric Co., Large Lamp Dept. C-839, 


Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 
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EW MEMBERS 


Prrrrrrrrir POORER OO Ree eee eee eee eee eee eeeee 





At the recommendation of the IES 
Board of Examiners, November 13, the 
following were elected to membership. 
Names marked * are transfers from As 


sociate Member Grade. Names marked 


** are transfers from Student Member 
Grade 

ALABAMA SECTION 
Member 


Thomas, C. L., Jr. Palmer & Baker Engineers 
Ir Mobile, Ala 

issociate Members 

Bennett, G. G.. Moore Handley Hardware Co 
n Birmingham, Ala 


THREE-WAY COLLABORATION —tThese men were chief 
participants in what is thought to be the first joint meet- 
ing of three major Societies. New York Sections of IES, 
AIEE and AIA jointly sponsored the successful dinner 
meeting October 23 at Hotel George Washington, New 
York City. Subject: architectural engineering and light- 
ing designs of the Brussel’s World Yair buildings. Front 
row: the three speakers: L. to r. Liarry Turko of Edward 
D. Stone, architects; Rollo G. Wiliams and Stanley Me- 
Candless, both of Century Lighting Inc. Back row, chair- 
men of the three groups: |. to r. Charles De Carlo, AIEE; 
John Hamilton, IES; Eustice Dearborn, AIA. 





Thompson, W. E., Dyer Electric Co., Birming *Magoffin, Sam, Oklahoma Gas & Electric Co., 


Shawnee, Okla 
*Peavier, B. E.. Hudgins Thompson Ball & 
Bairisu COLUMBIA SECTION Associates, Oklahoma City, Okla 
Samis, J. M., Consulting Engineer, 1611 N 
Broadway, Oklahoma City, Okla 
. *Slief, L. O., Oklahoma Gas & Electric Co 
couver, B. ¢ . 
Enid, Okla 
*Wilson, F. W Floyd Wilson Co., Oklahoma 
City, Okla 


ham, Ala 


Associate Member 
Mackie, 8. W Lighting Materials, Ltd., Van 


CAPITAL SECTION 
Member 
Hardesty, G. K. ¢ U. 8. Naval Engineering CHINOCOK CHAPTER 
Experiment Station, Annapolis, Md 
Associate Member 
Klein, M. L., A. C. Electric Co., Inc.. Wash 


Associate Members 
Clark, A. J., Erie Ackland & Associates, Létd., 
ington, D. ¢ Calgary, Alta 
Codd, 8. R.. Warrack Electric Ltd., Calgary, 
Alta 
Wilson, J. T., Bruce Robinson Electric Ltd 
Calgary, Alts 


CENTRAL OKLAHOMA CHAPTER 


Uembers 

*Boyles, L. R., Oklahoma Gas & Electric Co 
Oklahoma City, Okla LEVELAND SECTION 

*Gow, R. B. Oklahoma Gas & Electric Co., 
Oklahoma City, Okla. 

*Hampton, J. D., Oklahoma Gas 
Co., Oklahoma City, Okla 

‘Jackson, R. L., Oklahoma Gas & Electric Co., 
Oklahoma City, Okla 

*Landon, G. K., Oklahoma City Board of Edu 
cation, Oklahoma City, Okla 


Member 

& Electric *Hanrat.;, Uacille, General Electric Co., Cleve 
land, Ohio 

Associate Members 

Arens, J. B Westinghouse Electric Corp 
Cleveland, Ohio 

Day, J R Jewel Electric Products, Inc., 
Bedford, Ohix 

Kaercher, R. L., Holophane Co., Inc., Newark, 
Ohio 

Lehr, W. C., The Electr Sales Co.. Canton, 








Houston, Texas 


Peoria, Ill. 


Ohio 
Routh, B. I Westinghouse Electri Corp 


1959 Regional Conferences — 1.E.S. Cleveland, Ohio 


Wurtzberg, Bernard, Lightolier, In Cleve 
Region Place Date land, Obie 
: : , : Zaar, G. H General Filectric Co. Cleveland 
East Centra] Lord Baltimore Hotel April 9-10 Ohio 
Baltimore, Md. 
CONNECTICUT SECTION 

South Central and Grove Park Inn April 23-24 Member 
Southeastern Asheville, N. C. *Smith, A. B., Connecticut Light & Power Co 


New Britain, Conn 


Southwestern Shamrock-Hilton Hotel May 4-5 Associate Members 


Gould, R. G., Connecticut Light & Power Co 
Hartford, Conn 


Midwestern Pere Marquette Hotel May 6-8 LaPiant, A. E., Hartford Electric Light Co 


Hartford, Conn 


CORNHUSKER SECTION 


Inter-Mountain Continental Hotel May 11-12 
Deaver, Cale Associate Members 
ea » VON Mason, R. H Graybar Electric Co., In 
Pacific Northwest Banff Springs Hotel May 26-30 Omaha, Nebr 
Banff l - Murphy, F. M., General Electric Co., Omaha 
anf, Alta. Nebr 
Northeastern Curtis Hotel June 4-5 Otcn, B. W.. Westinghouse Blecteie Corp 
Lincoln, Nebr 
Lenox, Mass. Student Member 
Canadian Chateau Laurier June 11-12 ken, B. Mt, Down State Culege, Sam, fous 
Ottawa, Ont. EASTERN PENNSYLVANIA SECTION 
Great Lakes Statler Hotel June 22-23 Member 
ape *Moody, F. W., Jr.. Pennsylvania Power & 
suffalo, N. Y. Light Co., Harrisburg, Pa 
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Electro-Gard Exit Units are equipped for two 25 w. lamps but 
only a single lamp operates at a time. When one burns out, 
N EW the other comes on instantly due to an exclusive built-in 
electronic mechanism which works off the same voltage. The 


als 


Ko re results: 100° longer illumination—100% less maintenance 
worry. And since both lamps do not burn simultaneously 

= current consumption is greatly reduced as well. 
Electro-Gards are available for all surface type and recessed 


installations. Surface boxes are of 18 ga. press drawn steel, 


Illuminated Exit Sic ns by ‘2 KO's top and side. Recessed boxes are of 20 ga. press 
drawn steel, six 4% KO’s. Both types can also be supplied 


Pe rt Fe bo Cc L “ - i in aluminum. The die formed 20 ga. steel frame is pivot 


hinged for easy servicing. 





There's 100% more Life Surface type and recessed units may be ordered in two face 


styles: hinged metal stencil face, 6” letters on fired green or 
red glass backing—or 6” letters on fired ceramic glass pane!— 


in Every Unit 


in four color combinations. 


All units are guaranteed for five years. 












For further information, mail the attached coupon today! 


PERFECLITE THE PERFECLITE COMPANY 


1457 East 40th Street Cleveland 3, Ohio 
Please send me the Perfeclite Data Folder EX-S9A. 








* Patent Pending 
NAME ausiiiiitiaeaiaial 
Units are Underwriters 
poraterien, tne. ADDRESS —— ——____—_____— 
approved, and comply with city STATE 








National Electrical Code 
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Specify METCO AURORA recessed 
fluorescent troffers. AURORA’s new, 
exciusive light-tight trim and frame 
of extruded aluminum seals the trof- 
fer body against light leaks, increases 
useable light output. Write for METCO 
Bulletin T-1257 


Sold only through qualified electrical distributors 














METALCRAFT PRODUCTS CO., INC 
Mascher & Lippincott Sts. 
Philadelphia 33, Pa 
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FLORIDA SECTION 
faeociat We 
Sauss P. O. Box 2932, Orlando, Fla 
FPoreIGgn NoON-S8CTION 
Member 
Centanr I t Westinghouse Electr 
Corp M ar ta 
Hopkinson, R. G Building Research Statior 
of D.S.1L.R Garstor Watford, England 
Associate Members 
Gianoli H Napoleon, Apartado 2240 Mira 
flores r Per 
Cabral, Danie T Hawaiian | r Ce 
Ltd., Honolu r. FY 
Canas, A. F., Canas Sequeira, Sar J 
Costa Rica 
| MERICA SFE 
ies te Members 
Bus zt. rican E rie ¢ W ta 
Ka 
Collet ( ( 1 Supt Co 
Wichit 
( r » « k s ( r & Lie r 
Kansa 
Custead Kansas Cit Power & Licht 
( ( Mi 
Kim I T I uw Industric M Ligt 
D Kansas ( M 
Mabes a ( Power & Light Cs 
Ka ‘ ut 
Met vy. v Kansas Elect Beps 
{ I k Kar 
Russell. G. H.. EK ‘ r & Light ¢ 
Kansas ( M 
Williams. B. ¢ Kansas ( Pow & Light 
( K ae 6 us 
MPIRE CHAPTE 
fee te Me e 
Vit ‘ ‘ } tr & Mar " e 
z ‘ = i \ 4s 
s Se 
ies Wembers 
OO’ Dewg rt R S Bixler-O'D ve 
M ' 
Russe r ¥ R tr Ir ten 
lorf " 
MARITIME CHAPTER 
dae yv bers 
Little, W Star FE s é Lt 
Moncton, N. I 
Mart f r Star | S Ltd 
Me r N I 
Melansor i. J Acadia Electr Ltd., Mone 
ton, N 
Mooney, J. I » Roland Wet & A ates 
St. Jol N. EF 


MARYLAND SECTION 


Associate Member 


Robinson, E. K., Holophane Co., I Towson 
Md 
Mex CHAPTER 
des te Members 
\ srra, A. J Illumina n Naciona S. A 
Mex D. F 
Silveyra. S., Lux. S. A. Monterre Mex 


Mip-Soutn CHAPTRI 


Student Members 


Arnett, E. G., Southern ¢ ege of Optometry 
Memphis, Tenn 

Frat Arnold. Southern ( ege Optometry 
Memphis, Tenn 

Pressman, A. I Southern College of Optom 
etry, Memphis, Tenn 

Stroud, R. G., Southern College of Optometry 
Memphis, Tenn 

Wooten, G. F., Southern Colleg f Optometry 


Memphis, Tenn 


MILWAUKEE SECTION 
issociate Members 
Bloxham 
Wise. 
Dewhurst, F. A.. Duro-Test Corp., Milwaukee, 
Wise. 
Gumpert, E. M Bentley Jo.. Electric Corp., 
Milwaukee, Wis 


Neil, Good Electric Milwaukee, 
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EXPLOSION-PROOF 


MERCURY VAPO 
LIGHTING FIXTURES 


For dependable security at low 
operating cost in hazardous locations . . . 









@ where long burning hours without interruption 
are involved, month in, month out 
®@ where labor cost or trouble of relamping is an 
important factor 
@ where maximum lighting output calls for maxi- 
mum economy in power consumption 


The longer life of mercury vapor lamps is well estab- 
lished: 7000 hours, vs. 1000 hours for incandescents. 
Light output is 2.5 times greater; 55 lumens/watt, os. 22 


lumens/watt for incandescents. 


The new EV’s place these economies within easy reach. 

As with all Crouse-Hinds explosion-proof devices, EV's are 
heavily constructed to withstand the pressure of internal 
explosions without rupturing. Gas-tightness is not a require- 

ment for their safe performance. Flame-tight joints prevent 
the escape of flames to flammable atmospheres. 


@ For full information, call your Crouse-Hinds distributor, or 
write for catalog sheet. 





Lighting Fixture 


Available with or without guard, 
or reflector (dome, deep bowl, 


2. 9 vorhigh bay) MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 
J Crouse-Hinds Company of Canada, Ltd., Toronto, Ont. 

250 Watt-— Notional Electrical @ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proof and Conventional) @ FLOODLIGHTING 

Code: Class 1, @ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 
Group: C&D These are scld exclusively through electrica! ib For licati gineering help, contact one 
of the following offices: Baton Rouge Birmingham Boston Buffalo Chicago Cincinnati Cleveland 
Corpus Christi Dalles Den~er Detroit Fouston Indianapolis Kansas City Los Angeles 
400 Watt— Closs L, Group 1°] Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland,Ore. Salt Lake City 
St. Louis St. Pawl San Francisco Seattle Tulsa Washingt Resid Rep ati Albany 
Atlanta [Baltimore Charlotte Ch Jack in Reading, Pa. Richmond, Vo. Shreveport 
29A 
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CIRCULITE is a rare development in architectural lighting...a completely 
new full-diffusing light form with a sculptured look. Surface-mounted 
24” softened square and round units look almost built-in. They feature 
a specially regressed housing so the eye sees only a smooth luminous 
surface at most viewing angles. Light stabilized styrene diffusers are 
completely frameless, swing down on hidden hinges for easy mainte- 
nance. Takes two Rapid Start Circline lamps. A refreshing and exciting 
treatment for restaurants, lobbies, stairhalls, reception areas, corri- 
dors and retail shops. For a 120-PAGE CATALOG-BINDER fully detailing 
Lightolier’s wide range of architectural lighting, write Dept. LE-128. 


LiGHTOLIER 


ARCHITECTURAL LIGHTING * RESIDENTIAL FIXTURES * PORTABLE LAMPS 
MAIN OFFICE AND FACTORY: JERSEY CITY 5, NEW JERSEY 


See all the newest Lightolier designs at these authorized distributors: 





ALABAMA Spremghield MICHIGAN Niagara Falls: 
Berminghem Springfield Elec. Sup Detrow Mysen Sup Co 
Mayer Elec. Sup. Co INDIANA Madison Elec. Co pheepsre 
ARIZONA Pt. Wayne Michigan Chandelier Co Electra Sup. Co. 
Pheecoix Mossman-Yarnelie Co Plemt: Royalite Co Rochester: 


Brown Whole.aie Elec 
CALIPORNIA 
Sew Fr 





<0 
alifornia Clec. Sup. Co 

COLORADO 

Denver: Centrai Elec. Sup 

CONNECTICUT 

Bridgeport: 6. VM. Tower 

Harti ord 

Beacon Light & Sup. Co. 

New Haves 

Grane Light & Sup. Co 

New London 

nited Elec. Sup. Co 

Stam/ord: Marie Co 

DISTRICT O& 

COLUMBIA 

Maurice Elec. Sup. Co 

Nationa! Elec Wholesalers 
R. Evans & Bros 

FLORIDA 

M seme 

Farrey's Whsle. Hdwe. Co 

GBORGIA 

Atlanta: Atianta (tg. Fix 

Noland 

ILLINOIS 

Chicago 

Efengee Elec. Sup. Co 

Englewood Elec. Sup. Co 

Hawkins Electric 

Hylend Elec. Sup. Co 


Eigen: Fox Elec. Sup 
Rockiord 
Englewood Elec. Sup. Co 


Gary 

Englewood Elec. Sup. Co 
0. Bend 

Englewood Elec. Sup. Co 
IOWA 

Des Motmes 

Weston Lighting Co 
KANSAS 

Kansas City 

W. T. Foley Elec. Co 
KENTUCKY 

Paducah: Ohio Valley Sup 
LOUISIANA 

Baton Rouge 

Electrical Wholesalers 
New Orleans 
interstate Elec. Co 
MAINE 

Bangor: Standard Elec. Co 
Portle 

Holmes Elec. Supply C 
MARYLAND 
Baltimore 

Excetio Public Serv. Corp 
MASSACHUSETTS 
Boston 

Mass. Gas & Elec. Light Co 
Henry L. Wolfers Inc 
Fuchburg 

Service Elec. Sup. Co 
Pittsfield: Cart Supply 
Spremgheld 

Eastern Elec. Sup 
Worcester 

Atiantic Elec. Sup 
Benjamin Elec. Sup 


Grand Rapids 
Purchase Elec. Sup. Co 
Onliac 

Standard Elec. Co 
Sagemaw: Standard Elec 
MINNESOTA 
Dsluth 

Northern Elec. Sup. Co 
Mimmeapols 

Charles A. Anderson & Co 
Northiand Elec. Sup. Co 
St. Paul: Lax Elec. Co 


MISSOURI 

St. Lomis: MV. K. Clark 
NEBRASKA 
Omaha 

Electric Fix. & Sup. Co 
NEVADA 

Reno 


Western Elec. Dists. Co 
NEW HAMPSHIRE 
Portsmouth 

Mass. Gas & Elec. Light 
NEW JERSEY 
Atlamise City 

Franklin Elec. Sup. Co 
Camden 

Camden Elec. Fix 
NEW MEXICO 
Albuquerque 
Albuquerque Dist 

NEW YORK 

Albany 

Havens flec nc 
Braghamion 

Freije Elec. Sup. Co 
Rufjialo 

Buffalo incan Light Co. Inc 


Rowe Electric Sup. Co 
Syracuse: Superior Elec 


NORTH CAROLINA 
Charlotte 

independent Elec. Sup 
Durbem. Noland Co 
Greeasboro 

Elec. Sup. & Equip. Co. 
Kinston. Kinston Elec 
W raston Salem 
Noland Co 

OHIO 

Akron 

The Sacks Elec. Sup 
Canton: The Electric Sales 
Cincinnati: 6. 4 8. Elec 


Co 


F. DO. Lawrence Electric Co 
Cleveland: 1. Lett Electric 
C olmmb us 

Elgee Elec. Co 

The Loeb Elec. Co 
Dayton 


Oueliman Elec Co 
Toledo: Gross Elec 
Y eungitoun 

Mart industries 


OKLAHOMA 
Tulsa: Lawson Elec. Co 


PENNSYLVANIA 
Allentoun 

Coleman Elec. Co 
Erie: Kraus Elec. Co 
Harrisburg 
Fluorescent Sup. Co. 
Hazleton 

Power Elec. Co. Inc 


New Castle 

Midwestern Elec. Co 

Philadelphs 

Ace a Fix, Co 
Elec 


Gold Seal Sup Co 

Sylvan Elec. Fix. Co 

Pittsburgh: 

Allied Elec. Sup. Co 

Argo-Lite Studios 

Doubleday-Hill Elec Co 

Wally Elec. Sup. Co 

Reading: Colemantlec Co 

Scranton. Lewis & Reif 

W shes Barre 

Anthracite Elec. Sup. Co 

RHODE ISLAND 
au tac ‘ 

Major Elec. Sup. Co 

Provsdence 

Leavitt Colson Co 

SOUTH CAROLINA 
Anderion 

Sullivan Hdwe Co 

Columb 

Capito! Elec. Sup. Co 

Noland Co 

Greenville 

Sullivan Hdwe Co 

SOUTH DAKOTA 

WU atertows 

J. 4. Larson Elec. Co 

TENNESSEE 

Jobuson Cety: Noland Co 
Nasbuille 

Nashville Elec. Sup. Co 

TEXAS 

Datias: Rogers Elec. Sup 

Ft. Worth 

Anderson Fixture Co 

Houston 

Marlin Associates 
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sculpture in light 






Sem Astonso 
Southern Equip Co 
VIRGINIA 
Arismgton Dominion 
Elec 4 


Co. inc 
Gane Co 
_yachbursg: 
Mid State Fie Sup inc 
Norfolk: Noland Co 
Rosslys. Noland Co 
WEST VIRGINIA 
Charleston. 
Goidtard Elec. Sup. Co 
Virginian Electric inc 
Huntington 
West Virginia Elec. Co 
W beeling: The Front Co 
WISCONSIN 
Appleton 
Moe Northern Co 
Fan Clasre 
W. 4. Hobbs Sup. Co 
La Crosse 
W. A. Roosevelt Co 
Miuanuhee 
Lappin Elec. Co. 
Standard Elec. Sup 
WASHINGTON 
Seattle 
Seattic Lighting Fix. Co 
ALASKA— Anchorage 
Northern Supply Co 
CANADA 
Momtreal 
The Gray Elec. Co 
l oronto 
Revere Elec. Dist 
Toronto Elec. Sup. Co 
HAWAII 
Honolulu 
Hawalian Light. & Sup. Co 
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Jost, L. J., Jr Bentley-Jost Electric Corp., 
Milwaukee, Wisc 

Montgomery, W. P., Economy Electric Lantern 
Co., Inc., Sturgeon Bay, Wisc 

Schwind, A. J.. A. W. Schwind Co., Milwau- 
kee, Wise. 

Schwind, A. W., A. W. Schwind Co., Milwau 
kee, Wise 

Stoiber, W. C Dietz Electric, Milwaukee 
Wise 

Weisner, M. M.. Globe Lighting In Chicago, 
I 

MISSISSIPPI CHAPTER 
Associate Member 
Peevey, Paul, City of Jackson, Jackson, Miss 
MONTREAL SECTION 

Member: 

*Monaghan, B. J., Northern Electric Co. Ltd 
Montreal, Que 

Morugr Lope CHAPTER 


issociete Members 


Gill y D., Capital Wholesale Electric Co 
Sacramento, Calif 
Goldsberry, J. R.. General Electr Oak 


and, Calif 


New ENGLAND Section 

Members 

Newman, L. E.. A. L. Smith Iron Co., Chelsea 
Mass 

*Thorpe, R. L Alonzo J. Harriman, In 
Auburn, Maine 

issociate Members 

Bishop, G. A. Jr., Crawford Electrical Co 
Fall River, Mass 

Gale, L. G., 120 Tremont St., Boston, Mass 

Longo, C. J., Jr., Liberty Electric Co., Provi 


lence, R. I 9 ——__ 
rian Satan uaene nee. HOW SO co | 
Hamilton, Mass j 


Pelletier, R. A.. Broadway Electric Seles & / 


sargent, WW. Wheser Retecwr co. Bate. | BASIC RESEARCH Ny a 


Mass 





‘Sraaaa, H. 8, Duro-eat Corp., North Bar provides specialized glass components 
N.J : . 
ile, MJ. National El / for future application needs 

Co.. Passaic, N. J 1 Electrical Contracting 


Brundige, W. L a oe nghouse Electric Cory Many years of intensive research in glass composition is the basis 
ooo ab ‘Ril Qe. Gan ie of today’s astonishing advances in glass technology. Increased 
N. J knowledge in the structure of glass, working qualities and the 
— %. ~ — es Se Ce, | various combinations of properties which provide glass with spe- 
ihn © & Dubin Geitien Mate & cific characteristics is an invaluable tool in opening up almost 
Gas Co., Newark, N. J unlimited design possibilities. 
“Gee Greene. i a on The constant availability of this important research data to 
Rissland, M. J. Jr., Public Service Electric & Kopp engineers enables us to develop innumerable new glass 
Gas Co., Newark, N. J components to meet the most exacting user needs. And quite 
a ag ay Ry = gy gies frequently this new information helps solve application problems 
Thompson, R. E., General Electric Co., New which designers, planners and builders previously believed to be 
ark, N. J unsolvable. This includes providing specialized glass parts with 


Whitley, A. F., Public Service Electr & Gas . . . onl” 
a th SS unique color values, mechanical strength, light transmission, beam 


control, thermal shock resistance, dimensional stability, and other 


ee Cee Saeeen properties or combination of characteristics. 
age gee a ae And that’s why Kopp Glass is actively concerned with basic 
Inc., New Orleans, La research as well as with product development. We have found 
Miller, ©. 8. New Orleans Public Service, that it pays off in the creation of technical glass items, lenses 
In New Orleans, La ° ° " " 
and color filters which open new vistas in design and performance. 
New York Section Call or write us about your technical glass requirements today. 
Members ; ithe sie Ask for Bulletin 553-A on Kopp Engineered Glass. 
Gillen, G. « Consechdatec dison ( of New 


York, New York, N. ¥ 

*Macheth, Norman, Macbeth Cor; Newburgh —— 
N. ¥ 

*Murphy, R. J., Consolidated Edison Co. of SPECIALISTS IN TECHNICAL GLASs | J] 
New York, New York, N. Y “ 4 





Associate Members : a 
ant . Slee as ar Hop } 2 Giass 9 INC. 
| Se a SWISSVALE, PENNSYLVANIA 
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' al \es E—Wotertight Connector 
VA)N 


€&— Heat Radiating Fins 
Built-on Wrench —> 


Beam Sight 


; 
y Repositioning —— > jy 
Stainless Steel A 


Stop 
Lens Ring 


Heavy Gouge 


Thermal Shock and E— Aluminum Refiector 


Impact Resistant Lens 


E— Stoinless Stee! Hinge 


NEW “SERIES 4000” SPORTS ano INDUSTRIAL 
FLOODLIGHTS HAVE ALL THE FEATURES YOU WANT! 


You can pay more, but you 
can’t buy better floodlights! 


Steber floodlights meet any and all job requirements! 
They provide efficient, economical high intensity illumi- 
nation for sports areas of all kinds, parking lots, protec- 
tive and working light for industria! plants, railroad 
yards and construction jobs. 

Steber floodlights are easier to install, easier to wire, 
easier to aim. Exclusive ANODAL processing gives the 
heavy gauge aluminum reflector a smooth, glass-hard, 
ageless finish inside and out. You get higher efficiency, 
easier maintenance, better looking installations. 


Steber ''Series 4000"' ce 
Floodlights meet NEMA Speci- Write for new = =— 
fications FL 6-210 for general pur- Steber "Series ' 
pose enclosed floodlights 300 to 4000” literature 


1500 watts and 400 watt mer- today. Pa 
cury vapor lomps. 


& 





Lighting Units POR VRA for Every Heed 


STEBER MANUFACTURING CO. STEBER MANUFACTURING CO. of CALIFORNIA 
Dept. ©S, Broadview, Iilinois 242 South Anderson Street, Los Angeles 33, Calif. 
Divisions of The Pyle-National Company 
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Hoffer, RK. T., Cosentini Associates, New York, 
N.Y 

Miller, Steffan, 2110 Wallace Ave., Bronx, 
i 

Student Members 

Carrera, Salvatore, Consentini Associates, New 
York, N. ¥ 

Parrond« Henry, Voorhees, Walker, Smith 
and Smith, Long Island City, NM. Y. 


Norte Texas Sscrion 

Associate Members 

Lee, C. T., Texas Power & Light Co., Waco, 
Texas 

Mangold, J. W., Sr., General Zlectric Supply 
Co., Dallas, Texas 

Tucker, L. E.. General Electric Supply Co., 
Dallas, Texas 

Woodman, C. M., Southwestern Bell Telephone 
Co., Dallas, Texas 


Onto VaLLeY SscTion 
Associate Members: 
Jobert, R. H., Westinghouse Electric Supply 
Co., Cincinnati, Ohio 
Maston. J 4 Ford Motor Co. Sharonville, 


(hie 
OZARK CHAPTER 
Member 
Johnson, W. H., Sho-Me Power Corp., Marsh 
field, Mo 
PALMETTO SECTION 
iseociate Member: 


King, R. F.. General Electric Co., Henderson- 
ville, N. C 


PHILADELPHIA SECTION 

Member 

Balavny, P. B., 414 Darby Rd., Havertown, 
Pa. 

Associate Members 

Buchanan, B. E., III, Philadelphia Electric 
Co., Philadelphia, Pa 

Mayer, R. A., Keystone Electric Manufactur- 
ing Co., Philadelphia, Pa 

Steudel, E. M., 16 8. Broad 8t., Philadelphia, 
Pa 

Sullivan, J. J., Jr., Philadelphia Electric Co., 
Philadelphia, Pa 

Taylor, William, Jr., Philadelphia Electric Co., 
Philadelphia, Pa 


PITTseurGcH SscTion 

Associate Members 

Goodman, Gerald, Allied Electric Supply Co., 
Pittsburgh, Pa 

Krasnicki, R. F., West Penn Power Co 
Bridgeville, Pa 

Provost, G. W., Jr.. Doubleday Hill Electric 
Co., Pittsburgh, Pa 


Sr. Lovurs SscTion 
Member 
*Stohimann, E. W., Jr.. Union Electric Co., 
St. Louis, Mo 


San Disco Section 
Associate Member 


Myers, M. I Plumbing & Heating Engineer 
ing Services, Inc., San Diego, Calif 


San JaCINTO SEcTION 


Associate Member 
MeCabe, |! W.. Benjamin Electric Mfg. Co., 


Houston, Texas 


SOUTHEAST FLORIDA SECTION 
Student Members 
Higdon, J. H University of Miami, Coral 


Gables, Fla 
Hooper, E. T., University of Miami, Coral 


Gables, Fla. 
Irvin, T. M., University of Miami, Coral 


Gables, Fla 
Klonaris, A. N., University of Miami, Coral 
Gables, Fla 
Scott, T. W., University of Miami, Coral 
Gables, Fla 


(Continued on page 34A) 
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“for the best buy in sight — 
fixtures using Extru-Lite 


ENDER-MONARCH SPECIFIED EXTRU-LITE FOR FIXTURES IN 
NEW BUILDING, DESIGNED BY ENGINEERS FOR ENGINEERS 


® 





*? 


Palmer & Baker's newly opened building illus- Extru-Lite was specified as the light-controlling me 
trates the fine basic principles of modern lighting. dium. The prismatic surface permits more light to come 
through; yet at the same time controls the light so 
Recessed troffers (Series TWG) by Ender-Monarch evenly in both vertical and horizontal planes, that 
Corp., Westbury, Long Island, installed on 5 ft. centers, glare is removed and work surfaces are practically 
produce 100 foot-candles throughout the 16,000 sq. ft. shadowless. It does not change the true color of the 
area of the Drafting Room, which occupies almost the light. And despite the high levels of lighting, the low 
entire second floor of this building. surface-brightness is kind and gentle to the draftsman’s 
eyes. 


Exiru-Lite is preferred by leading fixture manufac- 
turers, because its lightweight (a 1’ x 4’ panel weighs 
only 2 lbs.) makes for easy handling and maintenance, 
—thereby eliminating breakage. It is safe, too, will not 


*Extru-Lite is shatter dangerously. 
available in 
both Polystyrene For tests, more factual data and sample of Extru- 
and Acrylic. Lite, please get in touch with us today. 





THE ROTUBA ExTRUDERS, INC. 
A DIVISION OF WALIOHN PLASTICS inc 
MAKERS OF PLASTIC EXTRUSIONS FOR INDUSTRY 
437 88th STREET. BROOKLYN 9, NEW YORK *© SHORE ROAD 8-5458 


Built on a tree-studded hill on U. S. Highway 9C in Mobile, Alabama, this 
handsome new building was designed by Palmer & Boker’s own staff. Now 
the largest engineering firm in the South, they employ about 400 people. 


i} 
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SOUTHERN CALIFORNIA SECTION 

Members 

*Nance, W. I Nance & Matsuoka, Redlands 
Calif 

*Waterbury, P. W., Steber Mfg. Co Los An 
geles, Calif 

Associate Membere 

Burk, W. 8., City of Huntington Park, Hunt 
ngton Park, Calif 

MeMillen, J. L., General Electric Supply Co 
San Bernardino, Calif 

McNeese, J. R., California Electric Power Co 
San Bernardino, Calif 


Tar Heewt Ssorion 
Members 
*Bothwell, H. H., Smitheraft Lighting Divi 
sion, Charlotte, N. C 
Cease, H. ¢ Ww H. Deitrick & Associates 
Raleigh, N. C 


*Hunter, J. 8., General Electric Co., Charlotte 
N. ¢ 

Associate Member 

Styron. G. F Carolina Power & Light Co 


Goldsboro, N. ¢ 


ToRONTO SECTION 
Members 
King, Art, Quan, Carruthers, King & Quan 
Toronto, Ont 
Kobayashi, G Leah, Kobayashi & Associates 
Toronto, Ont 


Associate Members 


Bosso, O. R., Jr.. Canadian General Electrix 
Cc Ltd Toronto, Ont 

Bradbury, A. J., Virden Lighting Sales, Ltd 
Toronto, (nt 

Coxworth, V B., Canadian General Electri 
Ce Ltd Toronto, Ont 


Edmunds, R. F., J. A. Wilson Lighting & Dis 
play, Ltd., Toronto, Ont 

Emmett, R. D.. John B. Parkin Associates 
Don Mills, Ont 

French, R., Sola Electri Canada), Ltd., To 
ronte, Unt 

McLean, B. M Department of Education 


Toronto, Ont 


Mitchel b \ Northern Electric Co., Ltd 
Toronto, Ont 

Newtor ( R Abitibi Power & Paper C« 
Ltd., T nto, Ont 

Reid, G A Napanee Public Utilities Con 


mission. N apanee, Ont 

Wilsor F Canadian General Electr 
LAd Toronto, Ont 

Wisylyk, Joseph, McGregor & Benyon, Ltd 


Toronto. Ont 


Twiw~ Crry SscTion 


Associate Members 

Koltes ‘ J Northern States Power Cx 
Minneay Minr 

Schmidt > & Langford Electri Minneap 

Mir 
AH SECTION 
Member 
Bryner, M. I Thermal Engineering ‘ Sa 
uke Cit Utal 

Associate Member 

Eleg y ¥ John E. Elggren ( Salt Lak 
{ Utal 


VIRGINIA SECTION 


Baublitz, F. 1 112 Broad St Martins 


Western New York SEcTION 
4esociate Member 
Elardoe, F. J.. Graybar Electric Co Inc., Buf 
fa N. ¥ 


Yosemite CHAPTER 

Members 

*Bowen, E. F., City of Fresno, Fresno, Calif 

Miyake, George, 1160 Broadway, Fresno, Calif 

Norwood, M. 8., Walter Wagner & Partners 
Freano, Calif 

Associate Members 

Allen, J. Westinghouse Electric Supply Co 
Fresno, Cali 

Buckley, R. A, United Lighting & Ceiling Ce 
Fresno, Calif 
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| for Your Customers ... 
Lighting by NUL 
for CHURCHES 


Distinctive in beauty, authentic 
in architectural design. Free en- 
gineered lighting counsel helps 


A 


you land the job! 





NO. NO. 
6250 CH-301 





Contemporary and Traditional 


... for COMMERCIAL, RESIDENTIAL 
and PUBLIC BUILDINGS 


NEW! 





NO. 294 
Recessed Step Light 
NO. 1141 Sprayed bronze finish 
. luminum : 
Surface Square sans ' Recessed 1100 Line 
with control lens wire plate glass. With spring hinge 
drop face 

















NO. 1833 NO. 1791 NO. CH-215 
Half Cylinder Bracket Lantern, Direct-The-Lite NO. 490 
Pocket, all all copper metal. Adjustable Flood- Post Lantern 
copper metal. light Reflectors All copper metal. 


NO. 1150 Recessed Box with Twe 
Gimbal Ring Units (PAR-150W 
floodlamps and’ three 100W 
incandescent. 





APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 
Write for Illustrated Catalogs . . . 


formerly The Novelty Lighting Corporation 


2490 EAST 22nd STREET — CLEVELAND 16, OHIO 
Designers and Manufacturers... Since 1905 
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this 8 page booklet tells you what you want to know 


cIRCLE!uU*x luminaire of 
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MORE FACTS ABOUT “PACKAGED” OUTDOOR LIGHTING 





Having created a new concept in outdoor lighting 
with the development of “packaged” units P & K 
now brings a wealth of new information to the field. 
Basically, a “packaged” unit is one in which both 
standard and lighting unit are supplied together 
by the same manufacturer. The advantages are ob- 
vious: simplification of ordering and specifying, 
reduced shipping and handling costs, ease of as- 
sembly and installation. What’s most important, 
however, is the fact that these handsome all-alumi- 





PFAFF & KENDALL 


84 FOUNDRY STREET, NEWARK 6, N. J. 


num standards are available in straight and davit 
styles, in a wide range of sizes, and can be obtained 
with a choice of three light sources—incandescent, 
fluorescent or mercury vapor. In this way it is 
possible to customize any installation with stand- 
ard units assembled to your specifications. 

Now, in this helpful booklet P & K has provided 
all the facts you want on CIRCLElux units—cata- 
log numbers, lighting curves, electrical character- 
istics, etc. Write for your copy of LTG-30 today. 


LUXaire LUMINAIRES 
LIGHTING 


STANDARDS Pe POLES 


STANDARDS 


t 
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FLOODLIGHT 


TRAFFIC SIGNAL | 
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200 watt vaportights 
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150-200 W 


200 watt sizes 


arger tapered 


Sweet's 
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EMPLOYMENT OPPORTUNITIES 











MANUFACTURERS’ 
REPRESENTATIVE 
Lighting fixture turers’ representative 
wanted for tl ywries of Southern Ohio, 
iana, Southern Missinsippi, Idaho, Mon 
na Wester: Pennsylvania Western New 
k and Oklahoma Exceptional opportunity 
r experienced lighting salesman to represent 


» national company, manufacturing complete 
nes of RLM apt : reflectors, high bays 





ures, PAR lamphold 


loodlights, vaportig 

1 secor ry racks Address Box 365 
, icatic Office Iliuminating Engineering 
S« ty. 1860 Broadway, New York 23, N ¥ 


LIGMTING SALES 

REPRESENTATIVES 
ly known manefacturer of specifica 
ty commercia! fuorescent-incandescent 
ghting fixtures and louvred ceiling systems of 
types seeks lighting sales representatives 





wh 


Understand lighting application and de 
sign 

Concentrate on engineers and architects 
Cover the following territories: Penna., 


lilinois Chicago) Louisiana, Washing 
ton, D.C. and Maryland, Colorado 
We offer completely new product line, new i 
ustrated price schedule, plete engineering 


ane nsees 


Give details when writing t 
N Ray Products In 
15 E. 22nd St 
New York 1 N.Y 


DESIGN ENGINEER WANTED 





By Mid-West manufact r of top quality light 
ng fixtur SI i expe ed with some 
acKkg na n prod tron , of . 
g n for ir e and unity r 

r . sibilitie Age: 2 Se 

er Write givir jetails and resume; a 
strictest confidence Address Box 368 
atior Office Illuminating Engineering 
Society, 1860 Broadway, New York 23, N.Y 





COLORFUL NEW CATALOG- 
Lighting Dynamics announces the pub- 
lication of its new 168-page catalog. 
It’s crammed with a whole new line of 
advanced design fixtures. New archi- 
tectural ideas for use of the fixtures 
are shown, and highly accurate photo- 
metrics — all done with the zonal inter- 
flectance method. It’s easy-to-read and 
use. It has a striking cover in four 
colors — all embedded in plastic. The 
catalog is loose-leaf with a multiple 
ring binder. Each catalog is registered 
so ywners automatically receive regu- 
lar additions of new pages on fixtures 


through the mail. Free copies may be 


obtained by a letter on your company 
stationery to: LIGHTING DYNAMICS, 802 
W. Wuittier BLvp., WHITTIER, CALI- 
FORNIA OR LIGHTING DYNAMICS, 8700 


AMBASSADOR Row, DALLAS, TEXAS. 


LIGHTING SALES 
REPRESENTATIVES 

National manufacturer of commercial lighting 
fixtures fluorescent and incandescent) and 
vera ewiling tems f 

seeks lighting sales representatives who know 
lighting and concentrate on engineers and 
architects. Complete new catalog and illus- 
trated price schedule: Holophane licensee; pro 
motional backing. Territories available: Mis- 
souri; Minnesota, North and South Dakota, 
lowa; New England; New York State; Cali- 
fornia, Arizona, New Mexico Write full de 
tails Address Box 369, Publications Office 
Illuminating Engineering Society, 1860 Broad 
way, New York 23, N.Y 


LIGHTING MANUFACTURER'S 
REPRESENTATIVE WANTED FOR 
MINNESOTA, NORTH DAKOTA AND 

SOUTH DAKOTA 


An exceptional opportunity for an experienced 
ighting salesman to represent a national com 
pany now being specified and displayed in this 
active territory. We manufacture a full ne 
of incandescent and fluorescent fixtures—pro 
vide good service—rapid deliveries—and strong 
promotional backing. The man looking for s 
better than average income will find here the 
hance to make ability, experience and drive 
pay off in a big way. Send full details to Box 
67 *ublications Office Ittuminating Engi 


‘ 


ciety, 1860 Broadway, New Y 


epecification quality 





EXPEDITER — CUSTOMER SERVICE 
Major lighting fixture manufacturer offers im 
portan opportunity for experienced applicant 
in electrical field. Duties include order sched 
uling, supervision of shipping department, field 
orrespondence and inventory control. All bene 
fite plus eligibility for pension and profit 
sharing. Replies in strict confidence. Send 
resume and salary requirements to 

Franklyn Schaefer, Pres 





McPhilben Mfg. Co., Inc 
1329 Willoughby Ave 
Brooklyn 37, N.Y 


SALES REPRESENTATIVE WANTED 


Expanding sales organization and produet de 
velopment offer exceptional opportunities with 
eading manufacturer of quality lighting for 
the church, commercial and institutional field 
Line specified extensively in active, productive 
territories. Louisiana, Arkansas, Kansas, Mis 
souri and Iowa, now available with nationally 
recognized progressive company in this field 
since 1905 Address Box 370, Publications 
Ofice, Illuminating Engineering Society, 1860 
Broadway, New York 23, N.Y 





DESIGNER AVAILABLE 
Experienced in theory and development of 
neandescent and fluorescent lighting fixtures; 
factory layout work; field man. Address Box 
166, Publications Office, Illuminating Engi- 
ering Society, 1860 Broadway, New York 
N.Y 


PRODUCTION MANAGER 





Majo re manufacturer offers im- 
portant for experienced industrial 
engineer Duties include production planning 
methods and st analysis A benefits plus 


eligibility for pension and profit sharing. Re 
plies in strict confidence. Send resume and 
salary requirements to 

Franklyn Schaefer, Pres 

McPhilben Mfg. Co., Inc 

1329 Willoughby Ave 

Brooklyn 37, N.Y 


SALES MANAGER WANTED 

Fifty year old manufacturing firm has excel 

nt opportunity for aggressive, top-not h sales 
manager. High quality line covers commercial 
institutional and ecclesiastical fields. Experi 
ence with architect—engineer specifications ¢és- 
sential. Thorough kuowledge of engineered 
ighting required. Expanded field representa- 
tion and new design activity have greatly in 
creased saics potential. Outstanding opportunity 
for the right man who wants to grow with 

is progressive company Send comple‘e de- 
tails. All information wi ye held stricuy con 


th 





fidential. Address Box 371, Publications Office, 
Illuminating Engineering Society, 1860 Broad- 
sy, New York 23, N.Y 
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Advance Transformer Co. Back Cover 
All-Brite Fluorescent Fixtures Inc. 17A 
Century Lighting Inc. 38A 


Certified Ballast Manufacturers 19A 








Crouse-Hinds Co. 29A 
Curtis Lighting Inc. 4A-5A 

General Electric Co., Lamp 25A 

Kopp Glass Inc. 31A 

Lighting Dynamics 36A 

Lightolier 30A 

R. A. Manning Co. 38A 

McPhilben Lighting Co. 36A 

Metalcraft Products Co. Ine. 28A 

NL Corporation 34A 

Perfeclite Company 27A 

Pfaff & Kendall 35A 
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Revere Electric Mfg. Co. LIA i 


RLM Standards Institute 


Inside Back Cover 
“DOWN AND OUT” 


Rohm & Haas Co. 21A 
iS PROFITABLE...WITH 
Roiuba Extruders Inc. 33A 
ithasies aida THOMPSON HANGERS 
Starring & Company Inc. 2A LUMINAIRE MAINTENANCE is one of very few busi- 
ness operations in which “down and out” means SAVINGS 
Seeber Manufacturing Co. 324 instead of failure. Faster, safer, easier servicing techniques 


automatically reduce maintenance costs . . . keep lighting 
efficiency at peak levels. 





Sunbeam Lighting Ce. 22A 
With THOMPSON HANGERS, one unskilled man can re- 
Thompson Electric Co. 37A lamp and clean a luminaire within 5 minutes! Working on a 
“dead” fixture, with both feet on the floor, he is safe from 
John C. Virden Co. 6A all climbing and electrical dangers —— needs no assistance 
to lower, service or re-position hi-bay lighting fixtures. 
Wakefield Company way how hoe pos g red oy ew long- 
, . range economy and peak lighting efficiency, 
side F Cove ’ 
inside Front Cover | its THOMPSON HANGERS are your best buy. 
WwW pie ary Electric Corp., FOR DETAILS, WRITE TODAY 
amps 1A FOR BROCHURE TH-57. 
R. & W. Wiley Inc. 38A 


THE THOMPSON ELECTRIC CO. 


Be A. Wilson L‘ghting & Display 14A P. O. BOX 873-K CLEVELAND 22, OHIO 
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Largest Selection 
AVAILABLE IN CHURCH LIGHTING 


% standard matched sets 
in 2 color catalogs 
mailed on request j 


% traditional and 
contemporary designs 


¥% specic! service to 
coordinate with plans 


% ‘ocal distribution 





\ Ft R.A. ‘ . 
\ / MANNS 
\| COMPANY 

INC. 


e BOX €43 


SHEBOYGAN. ‘VIS 


~ , 


~ ” 
—_ 


_—-— 


CHURCH AND PUBLIC BUILDING LIGHTING 


Variations on a cclor theme 


.. with mood lighting 


Interior lor atmosphere can be 
yuickly changed to suit the occazion 
with Auralite — Century's newest 

contribution to creative lighting 


Auralite® is a dramatic new concept in 
lighting fixtures that permits easy change 
{ mood color. More important. it preserves 
white-light realism at working levels 


eliminating lor distortion. Send for details. 





3 


WILEY ZEPHYRS The beautiful unadorned lines of 


Wiley’s new Zephyrs harmonize so well with any decor that you're 
unaware of the source of light. Their wafer-like thinness makes them 
ideally suited to installations where recessed fixtures cannot be used. 
Available: 2 and 4 lamps; variety of shielding devises, solid or plas- 
tic sides. 











CENTURY ©Copyright Pat. Pending Pioneers 





in Fluorescent Lighting 


CENTURY LIGHTING, INC. 521 W. 43rd St., N. Y. 36 Dearborn & Bridge Sts., Buffalo 7, N.Y 
1477 N.E. 129th St., North Miami, Fla., 1810-40 Berkeiey St., Santa Monica, Calif, 
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Lighting Units Specially Designed 
for Moist or Dusty Locations ! 
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RLM units for the al = ee che: 
high-output 800 ma. Lamps!  Yf/It{tNI@ > 4- +4 
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Now, extra value for all of the thousands Broadened RLM fluorescent specifica- 
of types, sizes and styles of flucrescent tions cover individual and continuous 
and incandescent lighti units which row tandem mountings for simplifi 
are available with the R Label! installation, more rigid construction. 























RLM's new Specs SS-1 and SS-2 for Special Service 
Fluorescent Units typify the RLM Label’s even greater value 
to everyone who buys, specifies or installs industrial lighting 
equipment. These important new “SS” specs, from the one- 
piece, all-porcelain enameled steel refiector housing to corro- 
sion-resistant lampholders, set up standards that insure 
lighting equipment that can withstand unusual amounts of 
non-hazardous dust and moisture. 
New RLM Specs for units utilizing high-output 800 milliam- 
pere iamps, point up the thorough broadening of RUM 
Standards to keep pace with latest lighting developments. 
In fact, every specification in the new M Book has been 
* strengthened, made more embracing, revised up! Send for This label identifies the RLM-certified 
fe. your FREE copy wf the 1958 RLM Specifications Book. lighting equipment of 27 leading manufacturers 
R-26 


For Free 1958 Specifications Book, Write RLM Standards Institute, Suite 823-D, 326 West Madison St., Chicago, Illinois 








Advance KOOL KOIL Fiuores- 
cent Lamp Ballasts are the result 
of 3 years of research, develop- 
ment and testing. They incorpor- 
‘ate new grades of steel, wire, 
insulation and compounds. They 
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ballast life 3% to 4 times 
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